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WHEEL 


PRATT & WHITNEY 


has it... the new precision DIAFORM: 
a portable attachment that can be used 
on any horizontal spindle surface 
grinder to form-dress grinding wheels 
to tenths of a thousandth accuracy a 
matter of minutes. 

‘a Operating on the pantograph prin- 
ciple, DIAFORM accurately traces 
‘ any form from an inexpensive tem- 


plate at a reduction ratio of 10:1. 


& 
Whitney 


Di v\ on Wiles-Be ment? ond Company 
WEST WARTE ORD 1, CONNECTION 


illustrating the time-saving procedure to produce 
an accurate split die and punch, from drawing to 


finish-grinding. Drop us a card for your copy. 


FORMING 


ATTACHMENT 


The dressing diamond is travers 
over any grinding wheel upto 1 » 
x 10° diameter by very light tr 
pressure to form-dress the desi 
contour. 

DIAFORM is built to exacting Prat 
& Whitney standards of pre« 
to produce better dies . . better 
punches .. . better flat forming 


in hours instead of days. 


This new Bulletin tells the whole DIAFORM story, 


Piaf orm 
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Editorial 


A Dedication to American Industry 


As 4 CANADIAN, it has always struck me 
4% as strange that in the country which 
is chiefly noted for its production genius 
the man primarily responsible for it is so 
little recognized. 


Possibly that is because the production 
man has been so intent on developing those 
techniques which have made the nation so 
great in this field that he has had no time 
to talk about it to others. Like the air 
around us that we breathe, he is accepted 
as essential, but is little known, and not at 
all understood. 


People have been making things for 
ages. There is nothing new about that 
But, it is only within the last quarter of a 
century that the pressure has become so 
great to manufacture complex articles in 
volume at low cost for mass consumption 
that it has been necessary to develop a 
whole new science to cope with it the 
science of Tool Engineering. 


Tool Engineering is the science of mak 
ing things accurately at lowest cost in the 
shortest possible time. Making things is 
an art. Making them economically is a 


sclence., 


The Tool Engineers Handbook now be 
ing introduced is the first comprehensive 
record of that science. 


In 1942, our young Society, which is the 
professional representative body of that 
newly developing science, felt that the time 
had come when it was first possible to 
organize that knowledge. We realized that 
within our membership of nearly 18.000 
engineers we collectively possessed the 
knowledge and decided to assemble it and 


publish it in Handbook form. 


Four hundred and fifty men worked for 
five years. The Society spent $150,000.00 


THE TOOL ENGINEER is published monthly in the interest 
Entered as second class matter. November 4, 1947, at the post 
1879. Yearly subscription, $2.00. Non-members, $6.00. Canada $6.5 


right 1949 by the American Society of Tool Engineers 


OFFICE OF PUBLICATION (printing) 239 E. Chicago St 


and the publishers nearly an equal amount 
Chis was for administrative and mechanical 
expenses only and takes no recognition of 
the material of the contents, which was 
voluntarily contributed by these men, and 
which could not be bought at any price 


This was the first time this type of proj 
ect had been tackled in just this way. It 
was like trying to produce a battleship or 
a bomber with the design and engineering 
staffs being spread across the country and 
every piece being produced by separate 
contractors in different cities 


At the beginning, not even the extent of 
A one and a half 


year pe riod was required to develop a table 


our field was realized 


of contents and a synopsis of each section 
to serve as a foundation on which to build 


The selection of authors required a sur 
vey of the best brains of our profession 
We sought them out everywhere: manu 
facturers in various industries, technical 
societies and publications, universities, 
consulting engineers, machine tool manu 
facturers, and special equipment producers. 


The single feature that strikes one most 
forcibly about the project was the mag 
nificent generosity with which this large 
number ot men responded and donated of 
their experience and their time, whole 
heartedly. that others might benefit. 


This book is actually the gift of Ameri 
can Industry to the American Public. As a 
Society. we are just the transmitting line 


American Industry has been much ma 
ligned and even prosec uted for its selfish 
ness, This book is its vindication It is 
not merely a collection of engineering data 
It is the outright gift of American Indus 
iry s most pricele ss resource—its “know- 


how” to all men of all nations 


President 1948.4 


he embers of the American Society of Tool Engineers 


Office at Milwaukee, Wisconsin, under the Act of March 8 


other foreign countries, §8.00 per year Copy 


Milwaukee, Wis, ADDRESS ALL CORRESPONDENCE TO: 


EDITORIAL AND ADVERTISING OFFICES: 550 W. Lafayette Bivd.. Detroit 26, Mich NATIONAL HEADQUARTERS 


American Society of Tool Engineers, 10700 Puritan Ave 


Michigan 
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—in cutting 
costs with 
SUPER-FINISH 


Universal Drill Bushings 


There's longer life in Universal Standard Drill 

Bushings because the bores are Super Finished. These Supe 
Finished bores reduce tool breakage and drill wear, eliminate 
galling, have no sharp edges on which tools can hang 


up. Standard sizes available for immediate shipment. 
Universal warehouses at 1060 Broad St., Newark 2, N. J., and 


JO45D Sixth St., Kenosha, Wis., offer prompt sectional 
delivery and information. Cut production costs 


by specifying Universal Drill Bushings. 


IVERSAL ENGINEERING COMPANY 


FRANKENMUTH 3, MICHIGAN 


Facilities available for special hardened and ground precision 


parts made to customer specifications. 


OTHER UNIVER: 4 
PRODUCTION TO dts 


BORING CHUCK 


MIKRC-LOK 


STANDARD 
ORILL BUSHING 


STANDARD 
COLLET CHUCK 


GRIPPIT 


FLOATING CHUCK 


WEDGE-LOCK PRODUCTION 
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Hardinge Collets for Lathes 


srican, Ames, Boye & Emmes, Carroll & 
nieson, Chard, Cincinnati, Cisco, Elgin, 
Greaves-Klusman, Hamilton, Hardinge, 
Hendey, Jones & Lamson, LeBlond, Mon- 
h, Porter Cable, Pratt & Whitney, Rahn- 
rmon, Reed-Prentice, Rivett, Rockford, 
Sebastian, Seneca, Sheldon, Sidney, South 
Bend, Springfield, Stark, Sundstrand and 
Van Norman. Collets for all sizes of Cush- 
man Chucks and Hardinge-Sjogren Speed 
Collet Chucks. 


Hardinge Collets for Millers 

Ames, Becker, Burke, Elgin, Hardinge, 
Kearney & Trecker, Pratt & Whitney, Reed- 
Prentice, Rockford, Stark, Sundstrand, Van 
Norman. 


Write for Bulletin No. 48 for complete or- 
dering information, dimensions and prices. 


For Automatic Screw Machines 


Hardinge Collets, Feed Fingers, Master Col- 
lets, Master Feed Fingers, and Pads for 
Automatic Screw Machines, Brown & 
Sharpe, Cleveland, Cone, Davenport, 
Greenlee, Gridley, Acme-Gridley, Nation- 
al-Acme, New Britain. 


For Turret Lathes 


Hardinge Collets for Turret Lathes—Acme, 
Bardons & Oliver, Cincinnati-Acme, Foster, 
Garvin, Gisholt, Jones & Lamson, Logan, 
Morey, Oster, Pratt & Whitney, Simmons, 
Warner & Swasey. 


Write for Catalog No. 36 for complete 
ordering information, dimensions and 
prices, 


Offices in principal cities Export office 269 Lafayette St., New York 12,N.Y 


THAR DINGE PRECISION COLLETS oz ALL MACHINES | Jim 
CO 

B ONE SOURCE OF SUPPLY — STANDARD SIZES IN STOCK FOR PROMPT DELIVERY ee 
BB HARDINGE BROTHERS, INC., ELMIRA, N. Y. ite 
Sept r, 1949 


ydraulics Permit Indefinite 
number of reversals .. . 


IN THIS NEW BAUSH 
LEADSCREW TAPPING MACHINE 


Utilizing a hydraulic reciprocating cylinder to 
actuate a rack through a gearbox, this unit rotates 
the spindles forward and reverse to accomplish 
the tapping. Thus, any reversing of electric motors, 
customarily found in ordinary tapping machines, 
is eliminated. The hydraulic cylinder is capable of 
reciprocating an indeterminate number of times a 
minute — therefore, reversals are not limited or 
reduced by excessive heating of the windings of 
on electric motor. 


Wherever tapping is required — in light produc- 
tion — electrical appliances, plastics, small parts 
and sundry other fields — this new Baush Hy-Pro- 
duction Vertical Leadscrew Tapping Machine will 
tap out new economies at high speed. 


Baush Engineers will be pleased to go over your 
production problems with you. Their skill and 
“know-how are ever at your service. Write, 
wire or phone today. 


MACHINE TOOL CO. 


SPRINGFIELD 7, MASSACHUSETTS 
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{vantages all spell ECONO, 


Consider that use of DuBo Plug Gages results in incorrectly passed... add speedier, surer handling 
time saved because of their ease of entry . . . add of work . . . add long, consistent service . . 
cost savings through the elimination of parts you'll agree that for your fixed limit gaging DuBo 
eediessly rejected and the reduction of parts Plugs lead the way to lower costs. 
PILOTING LIGHT WEIGHT—————-LONG WEAR.-LIFE 

se of entering is a real and 70 to 8C lighter weight than By minimizing friction, outlast 
jon 2 te time-saver. Relieves nervous cylindrical plugs means fewer fatique- nary cylindrical plugs many times d 
tT fussy positioning. induced errors. In cy throughout excep 

nary ng tite 


NOW — CHROMIUM PLATING is available on the increase in wearability. Write for details of 
jing surface, adding a tremendous plus to Chromium Plated DuBo Gages and chromium 


th 


ady long service life. Extra cost is small for plating salvage service. 


Toear 


Gane. 


Operates by tilting handle, with- This new illustrated folder 
out force. Whether handle drops te you more about the 
freely or not is the definite yes- 1 features of DuBo 
or-no indication. —— Yours for the asking. 


> 
U.S. and Foreign Patents Granted 
STANDARD.GAGE CO. Inc. Poughkeepsie,N.Y. 
D, O., Inc. Poughkeepsie,N.Y. 


Grinding and Lapping Machines.<4 


A large Indiana plant reports, “On a high 
production automotive piston ring grinding 
job, our rate of production was increased 
from 9,000 rings per hour to 12,000 rings 
per hour, by substituting Norton Vitrified 
bonded discs for the resinoid bonded discs 
used previously. We've cut grinding costs 
with these Norton Vitrified Discs, too, for 
now we grind four times as many rings per 
dressing, the discs last longer, and the 
initial cost of the discs is 12% lower!” 


An Ohio spring manufacturing concern says, “We were 
grinding alloy steel automotive coil springs at the rate 
of 1,200 per hour with magnesite bonded discs, and the 
discs were lasting 125 hours. A switch to Norton Vitri- 
fied Discs raised our production to 1,500 springs per 
hour, and these new discs have an average life of 178 
hours. It's easy to see why we've accepted these Norton 


Vitrified Discs as our standard for this job!” 


Vit trified 
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You get a faster, cooler cutting action on many surfacing 


obs with Norton Vitrified “P'’ or porous type discs, because 
the grain spacing in these discs is accurately controlled for 
extra chip clearance and the cutting action is uniform from 
periphery to hole. This makes them particularly well-suited 
for handling alloy steel and other heat-sensitive parts. Their 
scientifically controlled structure offers decided advantages 
over the old perforated discs sometimes used. 


Solid—Vitrified Bond, Plate Mounted, 


Ya 


ou get longer life on many surfacing jobs with these Norton 
discs because vitrified bond has the unique ability of holding 
the abrasive grain until its complete cutting life has been 
utilized, and then releasing the grain when it commences to 
dull. This eliminates the need for frequent dressing. 


You eliminate aging and storing problems 


often encoun- 
tered with magnesite bonded discs when you use Norton 


Vitrified Discs for vitrified bond is stable and mature. These 4 

Norton discs are ready for use immediately upon delivery or : We 

may be stored until needed as the grinding properties will a a, . : 
remain unchanged. Solid—Vitrified Bond, Inserted Nut, 


Type N 


eliminate coolant problems for vitrified bond is not 


affected by water or any commercial grinding fluid. 


save on initial expense, for vitrified bonded discs in 
sizes up to 30”’ in diameter cost considerably less than resinoid. 


If you are disc-grinding piston rings, coil springs, ball-bearing 
races, magnets, etc., why not take advantage of these cost- 
cutting features offered by Norton Vitrified Discs? Your Norton 
abrasive engineer or distributor will be glad to study your disc 
grinding operations and to help you in selecting the most eco- 
nomical disc for each job. 


Segmental—Vitrified Bond, Plate 
Mounted, Type PN 


Segmental—Vitrified Bond, Inserted Nut, Segments—Resinoid Bond, Plate 
Type N Mounted, Type PC 
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ALWAYS AT YOUR SERVICE 


YOUR LOCAL DISTRIBUTOR carries a 
complete stock of WINTER Taps on his 
shelves—as close to your tapping prob- 
lems os the telephone on your desk. 


WINTER STRAIGHT SHANK TAPPER TAPS on 
recommended for fast, clean, high quantity 
production in nut tapping machines. They 
are furnished with plain round shanks 

at regular prices, and are also available 
with squared end, Acme Type "C”, 

or National Interchangeable Ring Lock 
shanks at additional cost. In carbon steel, 
they are stocked in fractional sizes from \4’ 
diameter to 1/2" diameter, and in 
machine screw sizes from Screw Gauge 
No. 4 to No. 12—all with cut thread only. 
In high speed steel, they are stocked in 
fractional sizes only, from 4" diameter to 
1” diameter, with choice of cut thread or 
commercial ground thread. Winter also 
manufactures bent shank tapper taps ond 
a complete line of other taps, includi: 3 hand, 
chip driver, machine screw, nut, pipe 
pulley, and stove bolt taps, as wello a 
full selection of dies. 


WINTER BROTHERS COMPANY © Division of the National Twist Drill and Teel Co se 


Rochester, Michigan, U.S.A. Distribstors in Principal Cities Branches in New York, Detroit, Chicago, Son 
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ATIONAL METAL CUTTING TOOLS 


NATIONAL 


ON THE JOB 


NATIONAL INTERCHANGEABLE COUNTERBORES 
are rugged, efficient, and adaptable. The simplicity 
of design of the spline-taper drive is one of its 

best recommendations. Taper shank and socket for 
alignment and rigidity; spline keys for jam-proof 
and twist-proof performance—that is all there is te it. 
Equal ruggedness, positive driving, and 

accurate alignment are obtained in the spline 

drive of NATIONAL INVERTED SPOTFACERS. 

Pilots fit snugly in the cutter; driving is accomplished 
through splines that are part of the pilot, bearing 
against slots in the cutter. The cutter is retained by 
solid shoulders on the pilot, yet removal is easy. 
National also makes solid counterbores, and a full 
line of standard and special rotary metal cutting 
tools, including twist drills, reamers, milling 

cutters, end mills, hobs, and special tools. 


CALL YOUR DISTRIBUTOR 


LEADING DISTRIBUTORS EVERYWHERE offer 
complete stocks of MATIONAL metal cutting 
tools. Call them for cutting tools or any other 
staple industria! product. 


NAT ONAL TWIST DRILL AND TOOL COMPANY + Rechester, Michigan, U.S.A. 


Dist; 


stors in Principal Cities + Factory Branches: New York + Chicago + Detroit - Cleveland + San Froncisce 
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WAREHOUSES: NEW YORKe 
OIT e CHICAGO e DALLAS e 
SAN FRANCISCO 
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NEW BEDFORD MASSACHUSETTS Gap : 
A DIVISION OF VAN NORMAN COMPANY o 


... choose from 
this Complete Line of 


REAMERS 


CUT TO EXACT SIZE when 


the job and when adequate 


hole. For Morse makes reamers 


with fy and deep enough to clear chips 
freely ing or scoring of the surface 

And Mo all types of reamers, for use in 
ferrous « is metals and in all sizes, from 
he sn the huge, husky tools used in 
bridge mural work. Straight flutes are fur- 
nished f bene’ use. But where you need smooth, 


oem performance as in taper pin reaming 
spical-flury types should be specified. Let your 


ranchised Distributor advise you he's a 


IVELY THROUGH MORSE-FRANCHISED DISTRIBUTORS 


PE TWIST ORILL| ¢ “a 


hy 
Pe & MACHINE 


\ 
1666 “é : Accuracy, Quality, Uniformity : the MORSE Code 


CONSTA 


AROUND THE CLOCK 


That means less time” and 


Temperatures may vary and oil viscosity 

\ t-: may change — but feed rates on all new 

* Heald grinders and Bore-Matics remain 
constant throughout the longest production runs. 


This is made possible by the unique, constant- 
feed hydraulic system which is an exclusive feature 
of all of the new Heald production type machines. 
The Heald constant-feed system gives positive 
control of the hydraulic fluid throughout the entire 
machine, wherever it is necessary to regulate oil flow. 
And because feed rates stay set 24 hours a day, 


PRECISION inTreRNAL AND 
SURFACE GRINDERS 


PRECISION sore-matic 
FINISHING MACHINES 


more production time per shift 


The Heald constant-feed hydraulic system is standard equipment 


on all new Heald production type machines. 


without the usual compensating adjustments and 
attention, you get more actual production time for 
each day's work. Accuracy is greater too, your fina 
product is better, and scrap pieces are negligible 


Savings like this—in time, money and materiols 
—can make a big difference in your production 


efficiency. So why not get in touch with your neares' 


Heald representative today. He wil! be glad to stuc) 


your precision finishing operations, and show yo 


how the new Heald machines can put your produc 
tion on a more profitable basis. 


THE HEALD MACHINE COMPANY 


Worcester 6, Mass. 


Branch Offices in Chicago * Cleveland * Dayton * Detre!! 


Indianapolis * Lansing * New York 
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THE S. STARRETT CO. + World's Greatest Toolmakers * ATHOL, MASSACHUSETTS, U.S.A. 
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NIAGARA MACHINE AND TOOL WORK 
DISTRICT OFFICES: DETROIT, C 
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LATROBE DESEGATIZED* BRAND STEELS cz 
heat treating losses by responding advantage 
ously to heat treating processes. This desirabé 
response is the direct result of FULL UNIFORM 
ITY . . . that is, steel in which the all-imporia 
carbide particles are evenly dispersed throug! 
out. This exclusive feature of LATROE 
DESEGATIZED BRAND STEELS eliminates u 
necessary structural stresses: cracks, checks a 
warpage are radically minimized . . . more i# 
dom in design of parts is allowed . . . . ease® 


machining and grinding, and increased tool a 
die life are resultant. 


LATROBE DESEGATIZED STEELS 
Setting the Pace 
in Tool Steel Quality. 


*Trade Mark Registered U. S. Pat. Office 


LATROBE ELECTRIC STEEL COM 
LATROBE, PENNSYLVANIA 


Write or call your nearest Latrobe Sales Engineer for the complete facts on LATROBE DESEGATIZED BRAND STEF 
Branch Offices and Warehouses are conveniently located in principal cities. 
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By Le-ter F. Spencer 


LA’ FRARY & CLARK 
i 
rm » eM of a quality control procedure involving bution chart for extension springs purchased, the variable 
luction processes or incoming raw materials, is measured being the length of extension of a spring at a given 
nmon to all types of manufacturing. Variables load of 4 oz. On this check list, both the maximum and 
ifacturing process include raw material selec minimum values are given as agreed upon by the consumer 
ipment sensitivity, tooling, skill and workman and the producer. As noted, all lots with the exception of 
itors, and quality of supervision. Usually, lot 7 have been accepted for shipment te the consumer. In 
iIsona “Go or No Go” basis, this type of lik this part ( ular lot not only are the val ies On the high side 
spect g known as an “inspection of attributes.” within the acceptable range, but in addition 19 percent of 
control program which involves an “in the items inspected are above the limits specified. The result 
ibles,” not only is a decision made as to the was a 100 percent inspection of this particular lot. Although 
i group lot in question, but in addition a lots 1 and 2 are acceptable for shipment, the values are or ue 
s submitted which indicates a range of vari the high side, resulting in a possibly more rigid inspection 2 
established set of standards. enumeration of \ graphical representation of the frequenev distribution : x 
items as compared to total items inspected, chart may be made in the form of a frequency histogram, a 
lefects per unit item inspected. An “inspec frequency bar chart or a frequency polygon, (Fig. 2.) 
bles” involves the use of statistical records to In a statistical control plat the Shewhart control chart 
resent s in a simplified manner, and enable the manu for both averages (bar X or X) and range (R) is widely 
etermine the process variability, determine the used. This type of chart is used to (1) determine the level 
lalit rroduct at any time in the manufacturing cycle, of a quality characteristic 2) determine possible variation 
lecisions in manufacturing changes, anticipate 3) determine consistency of performance. As an example, in 
1x ouble, and establish tolerances with consider the screw machine part illustrated in Fig. 3. a serious dis 
ition of rocess capability crepancy in measurement A was found. Previous meausure es 
ments were within the specified dimensional limits. In = 
Statistical Quality Control Procedures vestigation revealed that the difficulty was due to a 
[hie frequently used tool to determine the variation compression action during broaching of a new lot of steel 
lot within a given tolerance limit is the fre The amount of compression was approximately equal to the 
i chart. This simple chart can be adapted increase of thickness as noted in dimension A in I Ww. oO 
measured variable, such as a dimensional Graphically the two conditions are Ih strated in Figs } and 
R vell hardness number, or a spring extension 6. In the former instance (Fig. 4). the individual measure 
oad is measured. In some cases, a frequency ment chart indicated 11 percent out of control: the bar X 3 
led by the prod icer. both as a final check on chart indicated that samples IS. 19 and 20 were out of con 3 
ncoming raw material, and also as a guide trol; and the R « irt for range indicated that 18 and 19 were * 
in determining the degree of inspection of out of control. As a general trend, both the average and 
material Kig ! illustrates a frequen v distri range were on the low side of the control bracket VMieasure 
204 LOT | LOT 2 LOT 6 | LOT 7 LoT | | 9 LOT 10 
: | | | FREQUENCY HISTOGRAMS | 
| 
10 | 
+ ++ 
~ | | 
in 
| 
z = | -| | —| 
uum > 10 2) S| 
= | w a. | 
a ait « 
5 >| | 
| | i} 
ENO A A ] | | | 
length of extension | 
| | \| 
| | | | 
x 
x 
tograms (top), frequency bar 1280 1480 1380 L280 | 4480 | 1.380 280 
and frequency polygon curves of 1380 1.280 1380 1480 1380 
DIMENSION EXTENDED LENGTH 
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Also 


3. Val | | B of considerable value is the fractional fey 
Fig. 3. Values almer 7 measurement chart, used to good advantage in di 
on Measurement of Di- 
mension A and Calcula- | quality levels of sub-contractors. In the exampk 
tion of Bar X and R E. L. Grant*, the Niagara Frontier Division of the \ 
Values. craft Corporation analyzed acceptance and rejecti 
. 
covering nearly 35 million parts purchased from 458 
ies 95 ‘rcee f t Aarts WeT def; 
Values Expressed in Units of 0.001 inches. Dimensions ‘‘A’’ as Specitied rr Only vo pm reent of the part vere Gel 
0.045 + 0.005 inches. subsequently rejected, however, an evaluation of 
Sample Measurements on each item of five items Average Range : . . P 
Number per hour Bar R quality performance in terms of average fractiona 
} 47 45 46 45 47 46.0 2 revealed the following results 
2 48 47 47 47 46 47.0 2 wey . . j 
3 46 48 42 44 43 44.6 6 277 companies supplie dl parts from 0 to 1.99% de 
4 
5 39 companies supplied parts from 2 to 4.99% de 
6 45 44 46 44 46 45.0 2 $1 companies supple d parts from 5 to 9.99% de ' 
7 47 48 45 47 46 46.6 3 ; 
+ 43 42 43 45 44 434 3 #4 companies supplied parts from 10 to 19.99 e 
1 43 42 45 45 45 44.0 3 31 companies supplied parts from 50 to 100.00 fe 
12 43 44 47 44 45 44.6 4 I her i ; Bae : al defect hart 
13 43 44 44 47 42 44.0 5 n another instance fractional defective charts 
14 42 44 45 46 41 43.6 5 graphically a source of difficulty in the tracing of 
15 44 45 47 46 45 45.4 3 
16 43 44 44 43 4] 43.0 3 defectives.. The difficulty was in the “as received 
17 44 43 45 47 48 45.4 5 » for PF hair line crac » dof, ine ' 
18 45 48 52 57 43 490 12 the form of hai line cracks, the defect he ig obser 
: 3? 58 55 48 4) 51.8 17 machining operation. Investigation with X-ray equiy 
8 7 7 A 
35 35.6 revealed that an abnormal amount of defective casting 
Totals 9196.0 97 The cause as eas 
Double bar X (Grand Average) —45.98 from vendor . - The cause, which wa asily 
Bar R Average Range) — 4.85 was the handling and packing technique for shipme 
UCLX—X + AR — 45.98 + 0.58(4.85)—48.79 consumer. (Consult Figs. 7 and 8.) 
LCLX x AR 43.17 
UCLi—DeR — 2.11(4.85)—10.23 Quality Control in Practice 
LCL,—0 
The initial step in the establishment of a quality 
program within a plant involves a critical reviey 
ments taken after the correction had taken place indicated, most urgent need within the manufacturing procedure, 1 
graphically, that the individual measurement chart had a may involve control at critical points within a sequer 
hgure of 5 per ent out of control, this condition rectifying operational steps required to produce a specific item or 
itself as the operation proceeded. However, all measurements in a single department where common operational 
were on the high side of the control chart. With regard to performed. In the first instance, as an example, a ¢ 
the average and range charts, the values were fairly well review of the operational steps in the manufacture 
dispersed. chute hardware would reveal that the most probable 
points of inspection would be { l ) Inspec ton proce 
raw materials involving bar stock examination for dim 
al tolerances, physical appearance, and/or, surface def 
55 x (2) inspection procedures during a forging ope 
(a | | determine both dimensional size and die performa 
34) | inspection procedures prior to heat treatment; (4) inspe 
53] procedures after heat treatment and cleaning to deter 
sot x physical properties; (5) final inspection after electroy 
51 L4 In the second instance, a quality control progran 
4 + ‘ " 
= used in a single department, such as a raw material 
Mi T I rT] The first consideration in an acceptance inspectiot 
49} | _UPPER CONTROL LIMIT FOR X (4879) which would involve an “inspection of attributes 
selection of a sampling procedure. One proven proces 
a7t x | based on a series of tables prepared by Dodge-Romig 
w 46by ——4 + MEDIAN (45.93) apply to lot sizes up to 100,000 pieces. For any 
| T | 
< x x | 
4 
S| + x x + + + + 
43 LOWER CONTROL LIMIT FOR.X* (43.17)| 2 
= x TRIPLE POINT 
| UPPER CONTROL LIMIT FOR R (10.23) 
a7 x! xX x + > 
it * * x ra) | LOWER TOLERANCE LIMIT ~ 
Z 038 
3 > 7 9 13 17 t +3 
SAMPLE NUMBER SAMPLE NUMBER 
Fig. 4. Shewhart indicating individual measurement of values obtained as illustrated in Fig. 3, as well as the bar X and R chart as calculat 
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surement Values of Dimension “A” Along with 
of Limits After Correction 
es 
n Units of 0.001 inches. Dimensions as Specified OS! *UPPER TOLERANCE LIMIT 
ments on each item of five items Average Range ie Ps 
47 47 49 49 48 2 @ 
48 51 47 47 49 4 at 
47 48 48 48 474 2 437 
49 49 48 51 494 3 42] 
50 49 7 47 488 4 3 4iJ4 
48 48 49 48 48 2 S 40] LOWER TOLERANCE UMIT 
48 49 49 46 484 4 ra) 
47 47 49 47 476 2 
48 47 47 47 472 IPPER CONTR IMIT FOR (49.6!) 
48 50 46 47 476 4 UPPER CONTROL FOR (49.61) 
47 47 47 46 466 1 x 
49 50 48 47 484 3 
49 48 50 49 488 2 
48 47 49 48 2 
Total 7214 39 
ota x MEDIAN = 48.10 
2.6 UCL: 5.49 = 048 
49 LCLX 46.59 LCL 0 z 
cess average they provide an inspection plan wy a s 
1 minimum total inspection of samples and 047 
onsistent with a given quality assurance iT > _LOWER CONTROL LIMIT FOR & (46.59) 
e single or double sampling plan is dependent a 
acteristics of the individual problem: such as 046] | | | | | | | oe 
e or the rejection of a specific lot. In another 
tions are such that a decision is reserved until a ae UPPER CONTROL LIMIT FOR R (5.49) 7] 
. 
of two sample submissions is determined, 2 t 
decision is made 2 0044 x x . = 
s the sampling procedure on incoming bar stock . 4 x x | MEDIAN 275 x | | 
by the Plomb Tool Co.4 Rejectable conditions 002} - 
nd pits deeper than a pre determined maxima, > 
I 
sulfur stringers, machine and handling marks +--+ 
i 10 iS 
rust, twisted and crooked bars. In addition, SAMPLE NUMBER 
out-of-roundness are determined. From each 
. . divid 1S hart taken from measurements. the 
ment a pre determined numb r of bars is + asureme th 
lom, the quantity selected being dependent 
f +] shipment Acceptance is hased upon the all may he icceptlablk rai the tandards ven This 
te d number of bars the (Acceptance Number quality feat ( < r ( ind tor the purpose of differ 
show the above mentioned defects. In a entiation, this compat repares a file ird dex imadieating 
Lior plan, the following would be the pro the storage loca ) S176 1 ilitw ec] aracteristie of ene hy 
lot tested Aq st ! the be realized in ac 
ar of rejected bars found in the initial cordance with t | ‘ { inv specific job. Statistical 
eeds the ec, value shown in the appropriate records can be | n the information obtained 
an additional sample as shown in the row through inspect ye e ba f vendors’ quality 
sample size’ is to be selected from the lot in terms of fra dele c 
f the total of both samples the number of re One of the 1 ry fa qualit control program is 
eeds the quantity indicated under Co, the en to estab lit pro ‘ and. sub 
rejected seq ue thy t ( the « while maintain 
tial inspection shows rejections not exceeding ing quality. ‘I t program of a stainless 
the entire shipment or heat Is considered a steel composi Or i ed d ow tas jue w realized 
eed further testing the dec ision of luced pr he based poor records 
st lot shows rejection as indicated bw the 


re combined first and second sampling shows 


exceeding Co, lot is considered acceptable 


reailze 


Manufacturer 


there will be a distinct differentiation of 


Fig. 7. 


A 


lual lots or heats 


even though 
Fractional Defective Chart 


Manufacturer ‘'B 


nits No. Units Fractional No. Units No. Units Fractional No. Un 
ted Defective Defective Inspected Defective Defective Inspect 
’ np p n np p n 
2 057 20 2 10 42 

27 )37 27 

] 033 26 35 

2 072 26 2 77 28 

0 24 042 3 

. 24 042 3 

27 74 i 


Manufacturer ‘‘C 


its No. Units 

ed Defective Fractional 
np Defective 
12 29 
8 30 
14 4 
27 
1? 


A 


¥ 
' 
Ot | 
ptance of | 
| 
2 2 0 31 2 065 39 38 
« 
’ 83 29 35 29 9 3 | : 
2 ally the re ‘ f quality investiaatior 
nee Se 
r, 1949 


| 
| 
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Fig. 9. Hot Rolled Bars; Surface Inspection 


500 to 800 to 1300 to 3200 to 8000 to 

Sine 799 1299 3199 7999 31,999 
First Sample Size 50 75 100 150 200 
Second Sample Size 100 150 200 300 400 

Number a 7 #17 #10 23 14 #33 18 «44 


of many previous tests. The Army Ordnance and similar 
organizations operate on a variable acceptance testing pro- 
gram, in that the degree of testing of producer items is based 
upon the acceptance records of previous tests. Where the 
average and range (bar X and R values) are established for 
a specific vendor, test results on the high side of the control 
range may mean reduced testing, whereas test results on the 
low side of the control range may mean increased testing. 
Such variables as dimensional control in a manufacturing 
process; electrical conductivity; weights and measures; de- 
termination of physical properties such as hardness or tensile 
strength; case depth differentiation such as obtained through 
a carburization process; metallographic structure determina 
tion—all lend themselves readily to a quality control pro- 
gram. Of these, dimensions are perhaps the most widely 
controlled factor, and maximum and minimum values are 
dependent upon such factors as equipment, tooling, raw 
material, and in some cases, the operator. Automatic equip 
ment holds dimensional tolerances fairly well provided the 
machine set-up does not change, or, the material character 
istics remain constant. Statistical control can establish when 
either of these two factors deviate and corrections can be 
made before too much work is rejectable. In manually 
operated machines such as the turret lathe where the skill of 
the operator enters the picture, the third variable is present. 
Sampling for dimensional inspection is planned according 
to the number of pieces within a lot. Measurement of samples 
may follow a definite pattern, for example, on an automatic 


screw machine, 10 samples may be taken from production 


STATISTICAL REPORT + 36 4 
- 
ATCH BAe Customer PROCTOR Quor wo 45968 
CHARACTERISTIC part no [466 29 PROD. DEPT 
SCREW 
NSP METHOO Toe No 3125 MACHINE 
PROCESS Limits Sz é INSPECTED BY wan 
Enos 
SAMPLE ORAWN FROM MING MATER iar 
coo ite} 
WHEN ORAWN wer “ae 
ave d zs ee 
« 
~~ 
~ 
‘ ~ 
~ 


Fig. 10 Frequency chart of latch bar; variable is the cut length 


every hour. Results may be statistically rec 
number of different ways: a frequency distributi 
graphical representation of the frequency dist: 

average and range (bar X and R values) may be 

over an extended period of time; or a fractior 

chart may be prepared. 

Thus as an example, a comparison of 5 lots of a 
the measurable characteristic being the cut ler 
ured with a dial indicator would probably res 
analysis: 


1. Based on the frequency distribution chart as 
in Fig. 10 and the graphically illustrated frequen 


tion (Fig. 11) the first lot has approximately 
its values out of control. The tool set-up may ha 

or possibly there was a faulty measurement. In eit 
decision of acceptance would be based upon 100 > 
inspection on the basis of “Go or No Go.” 

2. The second lot is acceptable for shipment, how: 
spread is quite wide. 

38. Lots 3, 4 and 5, although acceptable both fr 
standpoint of being within tolerances, and on the | 
grouping, show an indication of drift toward the | 
trol range. In this case, on the assumption that thes 
successive lots, the supplier was notified, the prob 
of drift being a variable tool adjustment, a cor 
can be easily rectified 

Conclusion: —In most instances, interest in a 
quality control program is based upon a realizatioy 
diate return in terms of a monetary savings. T] 
manifests itself in several ways: 1. Reduced inspect 
by reducing the man-hours for inspection purposes. 2. | 
duction in scrap during manufacturing. 3. Redu 
minimum of re-work in salvage operations t. Eln 
needless man-hours spent to complete component part 
upon final inspection procedure would be rejectabli 

Thus, W. Hitt® stated an example where moneta 
were immediately realized in the 100 percent Zygl 
tion of incoming cast components In a 60 day per 
items were inspected, of which 1,413 items were ret 
the vendor as rejectable. This not only meant a 
$5,846.22, but in addition saved costly productior 
on castings that would normally be rejected later 
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By Gilbert P. Muir 


How Control Dimensions 


Liquid Nitrogen 


trogen as an agent in shrink-fitting assemblies 
q ed considerable recognition in recent months 
i ng the part in liquid nitrogen at a temperature 


0 deg F, 
fit between such sections as a cylinder and 


sufficient contraction is obtained for a 


H n a recent application submitted to the Tona 
N. Y., laboratory of The Linde Air Products Co. a 

fit between a compressor cylinder and a Ni 
vas hampered by inability to control the shrink 
ner in liquid nitrogen. At liquid nitrogen tem 
e 5 in. OD liner should shrink approximately 
the ID of the cylinder and the OD of the liner 
The end of 


the top of the cylinder bore were beveled fer 


ed for an interference of 0.005 in 


but the liner would not enter the bore 
was heated to 800 deg F and, with the line 
trogen temperature, a fit was again attempted 
would not enter the bore, and measurements 
old liner and the hot cylinder showed the 
When the liner 
to room temperature, its OD was considerably 
Finally the OD of the liner 
ned for about 0.010 in. interference, and with 
320 deg F and the evlinder at 800 deg F, the 


pped into place 


0.0038 in. smaller than the bore 


tne cy linder bore 


~ ecord of the dimensional changes was not kept 
inother test was run using a Ni-Resist liner 

OD x %¢ in wall, 13 in long The liner was machined 
(Ol) and measured at two spots, top and middle, and 


When the OD stopped 


about 15 minutes, the two points were again 


the liquid nitrogen 


it was found that instead of shrinking, the 
reased in diameter about 0.004 in. and was in 


005 in. out of round in the middle. After warm 


n diameter of metals at room and liquid nitrogen 


FIRST TEST 


Temperature At Liquid N2 Temp. At Room Temperature 


5.0995 5.113-5.113 5.124-5.125 
8 5.099 5.108-5.113 5.121-5.125 


SECOND TEST, AFTER MACHINING 


2.103 5.090 5.103 
5.103 5.091 5.103 
2.102 5.090 5.102 


t measurement on liner, as indicated in drawing above 


er 1949 


ing to room temperature, t! 


in., Which is the expecte 


versed. A total of 0.016 in 


place, and the part was out 
The OD of the liner was 


ments were taken at three 


rink-Fitting 


e diameter increased about 0.012 
shrink when the process is re 

permanent growth had taken 
of round as well 


trued up, and this time measure 


places, the middle and both ends 


Phe liner was immersed in the liquid nitrogen, shrunk 0.012 


0.018 in. in diameter, and 
ture returned to the origi 
The tests indicate that 


when the centrifugally-cast 


ers are pre-cold treated in 


srowth of the allov. then fe 


When the evlin 


0.005-0.4 


sired OD 
and machined for 
be a final clearance of 0.01 


and liner when ntting In 


operator a longer period to 


returns to normal 
nitrogen Tests nadicate 
clearance betwee tive OD 


cylinder, perfect timing and 


the inserting operation to 
taper on the end of the lin 


corner of the evlinder. inser 


when warmed to room tempera 


] ] 
al aGimensrons 


optimum results are obtained 
, rough-machined Ni-Resist lin 
1 liquid nitrogen to allow full 
tlowed by machining to the de 
der is heated to 200-300 deg F 
106 in. interference, there should 
m. between the evlinder 


addition, this clearance gives the 


insert the part, since the liner 
suickly after leaving the liquid 
hat with onlvw O.OOS-0.004 In 
of the liner and the ID of th 
movement are necessary during 
avoid sticking. By providing a 
er and a shight break on the top 


tion is facilitated 


It is recommended that fe pressure-tight fits there be no 
longitudinal or spiral to marks on either the outside of 


the liner or the i sicle of tl 


mav cause leaks For ea 
Linde suggests an 
the length of the liner 
Principal advantages of 
fitting are the greater alloy 


shrink-fit. and the fact 


e cvlinder, since such markings 


se in gripping during insertion 


nee of two or three inches extra oon 


hrink-fitting over ordinary, press 


yances possible with the mitrogen 


at press-fits tend to enuse long 


tudinal scratches on the work with resultant leakage \s 


an example, a tight-fores 


cording to AS \ standards 


medium-force fi 


The total Snrinkag 


ona > in diameter lines 
vould be 0.0018 in. and a 
would be 0.0025 in. inter 


diameter Ni-Resist 


ference eona su 

liner immersed in lig troget approximately 0.018, so 
with 0.005-0.006 in. interference the liner will clear the I}) 
of the cevlinder by 0.008-0.007 in without heating. Steel 
evlinders will expand almost O.OOL in per neh of diameter 
when heated from room temperature to 700 deg I ind a full 
0.002 in per dian eter at 400 cde isif ae viinder 
is 5 in. in diameter, heating to 400 deg F will give 0.010 in 
More clearances for msert the shrunk liner air inter 
ference can be creas to OOLO-OOLS. and the vreater thy 
interference, the tighter the fit Phere no practi al limit 
at one inch. It is possible to cold flow or even crack the 
outer member if excess initial terference 1s used. Tt would 


not be advisable to exceed 


Data plotte thie ] 


shown in Fig. 1, g 
inches, or the eq alent 
various metal DPhese t 
to 240 deg ¢ bei 
leg © te 200) ( r 


ntereference of O.O10 in 


Tonaw laboratory, nre 
liner cl inge in inches per 
nehes per inch of diameter for 


> 
be 
i 
i | 
i | 
rar. 
| 
Cc B 
' 
4 
J 
; 
: eover shmnkage Irom ce 
no 0 10) cle ] 
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By R. T. Gillette 


WORKS LABORATORY, GENERAL ELECTRIC 


Tools, Jigs, and Fixtures for Resistance 


i ie rOOLS, JIGS AND fixtures, used for resistance welding, 
like those used on machine tools such as punch presses, 
milling machines, drill presses, lathes, and special purpose 
machines, are used to position two or more parts in the cor- 
rect relation to each other in the welding machine. Except 
for this, they differ quite widely due primarily to character- 
istics of the electrical system of resistance-welding machines.” 

The function is primarily the same but the material, 
method of construction, and installation are quite different 
because of the necessity of insulating various parts of the 
fixture and limiting or excluding the use of magnetic ma 
terials in proximity to the electrical circuit of the welder. 

The schematic outline of a typical spot-welding press in 
Fig. 1 shows the contour of the secondary electrical circuit 
and the so-called “throat” of the welder with its mechanical 
means of bringing the welding electrodes or welding points 
together and applying pressure or electrode force. These 
functions, as well as the function of applying electrical en- 
ergy as current, can all be present and accurately controlled. 

While the physical arrangement of the various parts of a 
welding machine may take many forms (usually following 
quite closely to machine tool design) , basically they are the 
same for the various forms of resistance welding (spot, pro 
jection, seam, or butt) and are assembled into a device for 
applying current to generate heat and pressure which forges 
the material together and completes the weld. 

In all cases the area enclosed by the throat (See Fig. 1) 
should be kept as small as possible to keep the reactance 
loss in the secondary electrical circuit as low as possible. At 
the same time, it is necessary to maintain a high powerfactor 
level. 

The use of magnetic materials for fixtures is to be dis 
couraged as these materials in the throat area of a welding 
machine have the same effect as placing more iron in the 
turns of an induction coil: a tendeney to cut down the flow 
of current. Such parts will also run excessively hot, due to 
induced currents 

All fixtures or tools which carry current should be of ade- 
quate cross-section to carry the required amount of current. 
Resistance welding is a low-voltage, high-current process 
and may require from 5000 amperes to well over 100,000 


amperes to make a given weld. For the same reason, thew 
parts should be adequately water-cooled as closely as DOs 
sible to the actual welding surfaces to keep the curren! 
carrying parts cool. 

Current-carrying parts should be made with the minimy 
number of joints as each joint adds resistance wher 
wanted and again cuts down the capacity of the welder a 
raises the temperature. It has proven of value to silverplat 
the necessary joints as the contact resistance of silver 
much lower than that of copper or the copper alloy usua 
used for current-carrying members 

Where it is necessary to have a sliding or moving joint 
a fixture which has to carry current, it is good practice | 
bridge over the joint with a flexible member—prefer 
of braided copper wire in the form of a strip or s| 

A solid ring or band should not be put around the 
or lower arm of a welder (the upper and lower an 
the throat) as it acts like a short-circuited transformer | 
and will run excessively hot. The band should be cut at sor 
point and insulated so that a complete circuit is not { 

The use of shims to line up poorly-fitted parts 
practice as they cut down the contact area and make 
resistance joints which again will run excessively hot. Ii 
is necessary to use shims, they should be made of de: 
copper and thoroughly cleaned before installati Lik 
wise, shims should be of the proper thickness so 
one has to be used; each shim added to a pile adds | 
sistance of another joint. Nothing takes the place of : 


machining. 

Simplicity should be the keynote in the design of 
fixtures. They must also be designed so that the act 
trodes or part of the fixture contacting the work 


accessible and adjustable for wear and easily remo 
replacement. 

Safety of the operator should receive major attent 
tools, jigs, and fixtures should be designed with this | 
in mind. There are few cases where a fixture cannot 
signed so the operator does not have to put his hands 
the moving element of the welder may catch them. 1 
of simple transfer devices and loading tools should 
be considered. Air ejection is frequently used t 
small parts as it speeds up the operation and is a 


22 


AIR RESEVOIR safety precaution. The air is controlled automatica 
PRESSURE 
YLINDER REOUCING VALVE 
AIR LINE 
THROAT 
Fig. 1. Outline of a typical spot welding press, showing contour of the secondary elect 
FOOT SwiTcH as well as welder throat. 
-< ; 2 Fig. 2. This fixture, with cast aluminum frame and cloth-base plastic insulating bushing 
—— to locate eight !ugs on the cabinet shown. The fixture is rotated on a small tat 
two electrodes faced with a % in. disc of RWMA Group B Class 12 alloy 
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fixture above clamps and lines up a stainless steel re- 

aporator. Fixture rolls in and out from welder on four 
ack, and spaces eight welds. Outside frame is steel 

tance reduces magnetic effect; inside members are 
electrodes are RWMA Group A Class 2 alloy 


cing device operating a solenoid valve. At the 
short blast of air blows the part out of the 
imp so it may slide to a tote box or convevor 
ts are clamped with air, mechanical or solenoid 
ps, the clamping mechanism should be of non 
terial, or the intense magnetic field in the 


may unclamp them at the instant when clamp 


propel! material is very important in the con 
esistance welding tools and fixtures. Hard cop 
sed for current-carrying parts of various tools 
the pomt of actual weld contacting-parts ot 
However, it is too soft and anneals too readily 
contacting part or electrode which bears on 

e point where the weld is to be made \ com 
application chart of electrode materials is 
inv of the makers of electrode materials and 
Obtained from the Resistance Welder 
\ssociation, Alloy Section, 505 Arch Street. 
Philadelphia, Pa. The 


may 


makers of electrode 
materials will also ad 
vise the proper mate 
rial for a given appli 
cation 

+) 

1 
€t-chuck-type tool is used in 
ids from Ys to in. di- 
e hold copper or RWMA 


1. Collet is Group A Class 1 or Fig. 6. Assembling and 
and clamped; welding 


Caution must be see n making tools of hard coppet 
alloy materials as, with the exceptions noted below, these 
materials receive their hardness through heat treatment or 
special « ld working. Hence f any heating process (like 
brazing) is ust vhen fabricating tools from these alloys 
they lose their Sp al prope rties and are no bee tter than « )) 
per and may ot be as good. H ever, when properly used 
their life is maz times that It copper due to their greater 
hardness and gher annealing temperatures R. W. M.A 
Group A Class 1 ? 8,4, and 5 should not be brazed or used 
is tacings nserts, but ‘ form the entire body 


OS 
R. W.M.A.G p B Class 10, 11, 12, and 18 materials 


may be used as inserts r facings and may bye brazed with 


no sacrifice of their properties. In making simple locating 
ngs, or fixtures on spot. p ectpor or seam welders tooled 
with simple standard electrode me of the cloth-base plastics 


may he used to advantage inn aking the entire fixture It 18 


light in weight for operator | andlin has no magnetic effect 


is made complet: of msulat material 

In handling large jobs. a table with ball casters set just 
above the surface makes a satisfactory device for position 
Ing the work | e top of ft ible placed itty thre 


top of the kk ver electrode 

The followin examples oft successtul tooling may bee ol 
value in the design of tools for similar jobs or to provide 
ideas for others Phe ol il! hvdra and solenoid 


operated devices 1s quite common 


welding cabinets and 


nerformed th nort at 
performe Ww able 


S Fig. 4. Jig shown her ne p two sheets of stainie stee that ‘ e 
eight welds can be made betwee rrugations. Carriage can move og 
both transverse and yitudinal positions. Carriage frames art ay 
nade of brass where they pass t yh throat of welder electrodes ve 
eld are RWMA Gr A Class 2 alloy os, 
\\ 
st 
} 
ec er, 1949 23 


Fig. 7. Fixture above is used in mash-welding a thin strip of steel 
to close the corners of a folded box 


\ fixture having cast aluminum frame with cloth-base 
plastic insulating bushings is shown in Fig. 2. This is used 
to locate the eight lugs which are projection welded in the 
cabinet cover as shown 

The box type fixture shown in Fig. 3 clamps and “lines 
up” square a stainless steel refrigerator evaporator. A leg 
is spot welded to the body, the part is then reversed in the 
fixture, and a shelf is welded to the opposite side. 

The jig shown in Fig. 4 lines up two sheets of stainless steel 
in the proper position so that light rows of spot welds may 
be made between the corrugations. Transverse alignment 
is held by a locking index on the right end; the sheets to be 
welded are held in position by small holes in their opposite 
corners which fit over pins in the upper frame. 

A collet-chuck type of tool as shown in Fig. 5 has been 


used quite successfully for welding threaded studs ranging 
from 'x, in. to “x in. in diameter, to various sheet metal 


structures varying in thickness from about 0.015 in. to 


Fig. 9. Problem above was projection welding a Fig. 10 (center) illustrates fixture used in pro- 
taper-head pin into a hole used as vent while jection welding silver or steel- or Monel-backed 
copper brazing thin steel float. Float was set in contacts to various mounts or springs. Two-hand 
a trunnion-mounted block of hard copper bridged welder release insures operator safety. 


with flexible shunt. Pin was inserted in hole 


float was set in block and turned to position un- of 1 in. std. pipe with 11/2 in. cap and reducer 
der upper electrode as indicated by pin-point of is connected to light source 


Fig. 8. Above is an eight-station, dial-feed projection welding 
setup. Each station has cam-operated clamping devices 


0.187 in. When welding threaded studs it is necessary 


clamp the stud tightly to give good electric al contact on t 
threads. If this is not done, the threads will be burned | 
point where they will require rethreading This specia 


tool is used as a lower electrode assembly and the r 
pressure closes the collet; when pressure is released the 
let opens. An air-releasing device is provided as show 
which may be used to release the collet if it tends | 
The screw prevents the collet from being blown complet 
out of the holder. 

Similar collets should be drilled for the particular size st 
used and drilled just deep enough sO that about O.050 
the stud protrudes from the collet for welding 


A jig for assembling and spot welding various 
and housings is shown in Fig. 6. The parts are lined 
clamped in the jig and the spot welding done with th 
called “oun” or portable spot welder. This jig is fabricat 
from steel, as the jig does not enter the throat of the we 


A fixture used to mash-weld a thin strip of steel 


up the corners of a folded box cover is illustrated in Fig 


HENS + f 
7 


Fig. 11 (right) features hydraulic operat 
used to weld drip strip (11) on tube 
wall of tube made support necessary 
mandrel was solution. Parts 14 15 
hard copper machined to fit; part 16 i 
ber tube held in place by expander (24 
position by rod (25), which is then ren 
nection (22) and tube (20) are held by 
in parts 14 and 15. Keys 17 and 18 
rigidly to part 15 but are free to float 
during operation. Mandrel slides into t 
sure of 800-100 psi is applied. Str 
welded to tube in two passes betwe 
welding wheels 12 and 13. Modificat 
A 235 mm focal may be used to weld a lap seam 


light at left. Projector is made of photo-electric length lens, 142 in. diameter, is mounted in cap keys 28 and 29 limit travel of ma 

cell containing transformer and Mazda 64 dou- Pipe length of 36 in. gives light spot 0.025 in 26 and 27. Many modifications hav 
ble-contact lamp, mounted in outlet box. Piece diameter; 12 in. length gives spot 0.040 in. diam satisfactory 
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Fixture above was designed to projection-weld a baffle to 
r. Consistent welding was not possible when current was 
yh entire rotor, so upper 1s in. of laminations was 
irrent carried through from there, facilitated by an 
collet-chuck-type fixture, undercut so that jaws 


1g in. only 


placed over the lower arm and the air-operated 
t in place while the strip ts welded. The elec 
ed with Group B Class 12 alloy. Note the care 
\ eight-station, dial-faced projection welding set 
ig. Oo Cam-operated clamping devices 

igh the rollers are used on each station. This 


pment may be tooled for a large variety of 
ent production warrants the expense. These 
irefully water-cooled; the electrodes are usual 
Group B Class 12 alloy 
P welding a taper-head pin into a hole used as a 
pper brazing a thin sheet-steel float presented 
g problem of locating and welding Fig. 9) 
t crushing the float, relatively light pressure 
sed. This was accomplished by using an upper 


spring and sliding member electrode. bridged 


shunt. This electrode is a standard device 
e electrode makers 
) ection welding straight silver or steel or monel 
ontacts to various types of mounts or springs 
iterials such as brass, steel, phospor bronze, 
pper, fixtures like the one shown in Fig. 10 or 
tions of this fixture are used .The one il 
ided brass tray holding the two parts. The 
pushes a contact down an incline into a nest in 
oe Then, with the other hand, he pushes 
to the locator. The welder is then tripped with 
. buttons shown at extreme right and left 
rrangement of this fixture provides a small 
n ipon which the contact is placed and 
re ipper electrode The upper electrode has 
lled in the center, connecting with the tube 


wn on the left side This is connected 


stem or a simple air injector, which picks up 


ontact to the upper electrode while the mount 


lower electrode. The welder then functions 
Vay itter welding the workpiece Is hlowr 
vit! short blast of air Phere are mani 


th type of fixture to fit parti ilar jobs 
Ss are 1S iall,y faced with Group B ( lass 12 or 


Sey r, 1949 


‘ hanger brackets and cover 
tasteners for transformer tank were welded with ne handling or 
fixture shown above. Electrode inside tank is common for all acces 


sories, three type f electrode are mounted on rotating turret for 
outside parts. As electrode rotated into position ne of three 
limit switches (shown above head) is closed. giving proper current 
evel ang tin U phase heat regulators and separate timers 


Fixture is of copper alloy castings with Group A Class 2 electrode: 


Hydraulically operated «ae ces are sometimes used to ad 


Vantage as welding fixt es A fixture of this type Is pr 
tured in Fig. 11 It was necessary to seam-weld a drip strip 


1] on a tube 10 Since the t bye was Yin 


diameter and 


16 ft long. the thin wall of the tube made it necessary to 


support the tube internally to prevent crus] ing during weld 


ing. If a solid mandrel was used a slight shrinkage of the 
tube during welding locked the tube so tight to the mandrel 


that it could not be removed The final solution was the use 


of a hydraulic mandre 
It was necessary to projection weld a hafhe to a motor 
rotor shown with the fixture used in Fig. 12. Due to erratic 


resistance, consistent welding was not possible when current 


was passed thro igi the entire rotor The collet mws were of 
hard copper faced with Gre ip B ¢ lass 12 alloy The body of 
the fixture was a copper alloy casting 

The projection welding of three ty pes of lifting lugs. hanger 
brackets, and cover fasteners t: a transformer tank was done 


on a special turret-head welder with one handling. The 


electrode inside the tank is comn on for all accessories and 


three types of electrode s are mounted on the 


rotating turret 
for the outside narts Th Fig 18 


Fixtures for flash and upset butt welding generally consist 
] 


of simple clamp devices fitt ng the contour of the par 
ticular part being elded However on some relativels 
small parts tutomati feed devices ire ofter ised 

In some welding ippheations where production is large 
enough to warrant, the fixture or iv hecomes the predom 
inate member and the weld equipment is an auxiliary. Tn 
this case parts are clamped together ind the velding s done 
by the use of the so-called hydraulic gun welder. Special 
welding equipment is hee built with pt thout 200 of 
ferent electrical «vstems sed oO this f juipment 

Wher TeAILIZE that res lance velding oly 
as small as tastening the precious metal overlay mm the ¢ 


of a fountain pen nib and as large as the fabricatior of a 


con plete ra r tw he seen that tooln ior welding 
becomes al nteresting pre hlen Advantage should he taken 
of all the available niormat non the eubhie< neludir the 
theory he} ( ~f mere i te i ine alle 
worl desigi ray, ected fray 
not suited to the D estr in otherwise sat 


welding appl catior 
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designing for efficiency 


Dies for Home Freezer-Lid Panel 


By Edward N. Sorensen Ss. J. Miller 
CHIEF TOOL DESIGNER and PRESIDENT 
NASH-KELVINATOR CORPORATION HANCOCK TOOL AND DIE CORPORATION 


YOR THE PRODUCTION of lid panels for home freezers, the 
I: manufacturing sequence described here was the result of 
collaboration between Nash-Kelvinator and Hancock Tool 
and Die. The panel, of 20 gage cold-rolled deep-draw stock, 
was produced in five operations after shearing to size, using 
a draw compound applied to the outer edges of the square 
sheared stock. Of prime interest is the cam flange die, shown 


photographically in Fig. 1, and in diagrammatic form in 
Figs. 2 and 3. An influencing factor in die design was the 
low shut height of available presses; whereas conventional 


design would have required approximately 24 in. shut height 


| the dies described require 16 in. Production sequence follows: 


First Operation: Shear Stock to Size 


Second Operation: Draw 


| aia : ‘ Fig. 1. Above is a view of the cam flange die used to forn 
The draw die was designed to draw the panel only partly, the flanges on the freezer lid panel 
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Fig. 2. A section of the cam flange die 
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Fig. 3. This partial view of the cam flange die shows sections A-A and X-x 
er flange which is later developed, pierced and Fifth Operation: Cam Pierce Nine Holes 
| 
e arrangement eliminates a cam trim and 
Holes on the top lid and side flange are cam pierced here 
Ut tional tvpe, the draw die uses air on the Interchangeable punches, retainers and gages are provided 
wee aw pad Draw ring 1s also Meehanite with cam slides are made of carburized hardened machine steel, 
\ \mpco bronze inserts on the corners to prevent travel on no. 21 Ampco bronze wear plates. The panel is 


Draw heads are used on two sides of the die. The 


1 In. crown to prevent a dishpan effect 
Clearing press is utilized for the drawing opera 
two operators, and production is approximately 


eT hour 


Third Operation: Trim and Pierce 


\ rs and flanges are trimmed and holes are pierced 
tion. Interchangeable punches and end retainers 
e die Upper trim steels are composite set tions 

yped by spring activated stripper 
run with the redraw and restrike operation 
pierce sequence, in a 300-ton Bliss press at an 
40) pieces per hour. Three operators are required 

Fourt 


peration: Redraw and Restrike 


loaded into this die in reverse to that in the 
Flanges are redrawn, and at the bottom of 

e pan is restruck. Bottom pad of the die is on 
draw inserts line the inside of the cast iron 
leehanite castings are used for the punch and pad. 


stripped by spring pad 
Sixth Operation: Cam Flange 


The cam flange die shown in the drawings feature 


s an 
intricate method of timing of its outer movable cam slides 
with relation to its inner collapsible sections. The part is 
loaded, flanges down, with a spring pad traveling ahead of 
any action. Six side and end cam drivers and four cornet 
cam drivers arrive simultaneously, pulling all the center col 
lapsible sections outware The cam drivers dwell while the 
outer cam slide flat ge sections continue their forward move 
ment, thus forn ng the ft r flanges inder at one stroke of 
the press 

On the Ipstroke the « ter im slides move outward “i 
the inner collapsible sections recede into the center of the 
die via 2 in. diameter spring This permits the part to be 
inloaded. The cam slides travel on a 5 deg upward inclined 
angle to allow for suitabl springback Movable machine 
steel slides travel on nicke ron and ist iron surfaces 


The cam flange die requires two operators, and 1s run on 


a 150-ton Hamilton press at a rate of 120 pieces per hour 
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Nelection and 
Prior Finishing Operations 


I. Machining Operations 


PVE WRONG ALLOy or faulty surface conditions caused by 

| incorrect metal working or heat-treatment methods can- 
not be corrected by plating or anodizing. To obtain the 
greatest production and the required surface smoothness 
in metal machining operations, certain factors must be un- 
derstood. The following paragraphs, numbered (1) to (11), 
outline the principles 


(1) Metal Selection: 

Select a metal or alloy with the best machinability, with 
due consideration to its physical, mechanical and chemical 
characteristics. Or, to word it in commercial language; the 
metal or alloy with the lowest final cost, commensurate with 
its proper functioning, appropriate appearance and surface 
stability. 

The most machinable alloy is the one which permits the 
fastest removal of stock. Of course, the final surface must 
be smooth. 

In reference to comparative machinability, the higher the 
rating number, the better the machining qualities. And, the 
lower the number in the chip-volume column, the easier the 
removal of chips. Chip removal is also a factor indicative 
of machinability. Table I lists the above two factors for 
the machinable alloys which are decoratively finished. 

For automatic machining operations the chip-volume 
number should be about 15, and at most should not 
exceed 50, 


(2) Machine Tool Selection: 
After the alloy has been selected, a choice of the metal 
working machine is in order. 


(3) Cutting Tools: 

Tools should be made of appropriate material, correctly 
designed and surface finished. The set-up of the cutting 
tool or tools, including rake and clearance angles, feed-rate 
and cutting speed are not arbitrary factors. Other factors 
being correet, the smoothness and finish of the cutting tool 
control the final surface smoothness of the work. 

Tool Dressing: For the correct wheel dressing of cutting 
tools, 120 to 220 grit sizes of silicon carbide abrasives are 
utilized, and 200 to 400 mesh for diamond wheel dressing 
operations. A 5 microinch surface is a possibility with cor- 
rect dressing procedures. Honing or machine-lapping im- 
proves the surface smoothness. 

Dry grinding is preferred in silicon carbide tool-dressing 
operations. The grinding wheel marks on « cutting tool 
should be parallel. 

Tool Material: Some tool materials, under specific ma- 
chining conditions, create smoother surfaces and increased 
production. A small change in either tool material, tool 
hardness or design may vary production as much as 100 
percent. 

Ordinary carbon steel tools may be chrome-plated and 
serve effectively for some cutting operations. For example, 


28 


By Edward Engel 


CONSULTING ENGINEER, COLONIAL ALLOYS 


orking Metals 


chrome-plated carbon steel twist drills may elimi: 
necessity of reaming. The thicknesses of the cl 
deposits on cutting-tools are from 0.0001 to 0.025 | 
cutting temperature on steel should not exceed 650 leg | 
and on zine and brass 570 deg F, and 660 deg } 
operations involve chrome plated cutting tools. A 
finish of 5 microinches may result when chrom: 
tools are used. 


Cemented tungsten carbide-tipped cutting tools prody 
excellent surfaces on most metals. They also offer 
production in many machining operations. Carbid 
require a minimum amount of setting and relapping. 17 
material usually requires higher horsepower than 
steel or alloy steel cutters, but harder carbide | 


art 


reduced speeds decrease horsepower requirements 

Stellited tools give results between sintered carbicd 
alloy steels. New high cobalt high speed steel 
heat treated to give better performance than th 
high speed tools. 

The electrolyzing process 1s claimed to prolong 
of cutting-tools, dise gages and wear parts initia 
between grinds; hardness is 1800 Vickers at 1400 deg F., ( 
welding and galling are said to be virtually eliminate 

Tool Holders: Cutting-tools require proper holding « 
ment, shanks and posts, (The American Standards Ass 
B52-1943 specifications present shank standards.) The 
ting-tools may require cushioned set-ups; carbide tools 
to high speed operations, perform smoother when cus 
This reduces vibration—which shortens tool life, lowers 
duction rates, and makes smooth surfaces difficult 


(4) Cutting Fluids: 

Minimum heat consumption is synonymous with 
mum power requirements. The correct lubricant 
coolant fluid for each metal and operation are t] 
trolling factors. Cutting fluids require more stud) 
machinery lubricants. The metal finisher should be 
structed as to the type of cutting fluid used. Samples 
such fluids should be studied to learn the most eff 


Table I—Machinability Data 


Chip Machin Comparative Comparatiy 
ALLOY Volume ability Machining Finishabilit 
Number Rating: Quality as to appearance 
Fe Anod 
Al 11ST8, R-317 15 42 Excellent aoenen 
Ve od 
Al 17ST4 25 42 Very Good 
Fair to g 
Al 61ST, R361, 63ST6 — Good enedic 
Fair to very Fair to & 
Al 24ST-6 25 25 good anodic appearan 
18 Excell 
Free Cutting Brass 20 xcellent ability 
Excellent 
S. A. E. 1113 Steel 10 Good ability 
Common Steels 3 Poor ability. 
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removal prior to finishing Tables II and Fable Il— utting Oils 


val of coolants after annealing is very difh Numbers given in order eference (See Table II 


stances, therefore they must be removed Gain ot NO. OF OIL FOR VARIOUS METALS 
nervy or forming TYPE OF OPERATION Severity Bronze. Mone! Aluminum 
of Operatio ST S Nickel Bri 
are ipplied at the highest rates possible EELS 
£ The fluids should be ke pt under 110 Automatic Screw 
Machine 7 2-3 2-3 2-3 
tration and refrigeration are required in 
operations. Also, in some instances, the Boring—Multiple Hd 
be lubricated to permit easy removal of Broaching—Internal 7-2 2 6—Dry 
ds are effective in improving the metal Broaching—Surface 2 7-2 2-1 6 —Dry 
ness In slow spee ‘rat s 
In slo peed operation Drilling é 6 * 
; of ingredients of cutting fluids include Drilling Deep ; 2-€ 2-3-1 6-1 
saponifiable oil for cooling. This also serves Gear Cutting 4 2-3 2-3-1 
welding of the metal to the tool Gear Shaving 4 
creases the continuity of the cutting oil 
Grinding 5-6 5-6 5-6 
sa coolant effect. It supplants castor oil 
ilso a coolant Milling—Plain ‘ 6-2-3 6-2-3 6—Dry 
S ipplies the necessary strength Milling Multiple 
. Cutting 6-2-3 2-3 6—Dry 
wids are contained in all animal and vege 
\ increase 1n the free fatty acids is indicative Milling Port 
Fitchburg 3 
Planing—Shaping 6-1-2 6 6 
ds can be increased about 15 to 18 percent Punch Presses . 4 
eral oil from 180 deg F to 70 deg F. and 
Reaming—Plain ; 7 2-1 2-6 
reased by about 10 percent when emulsions 
the most effective range of 75 to 85 deg FE Circular or Hack . 7 . 
Sawing 6-2 6.2 6 
. ks with centrifugal, magnetic or gravity sepa 
F Tappin Pla 2 7-4 2 2-6 
together with temperature control present PPINE 
e lie and smoothest surfaces. Threading—Pipe 2 2-7 2 2-6 tam 
Threading Plain 3 2 2 2-6 
3) Chip Load: 
i Turret Lathes 3 6-2-3 2-3 6-1—Dry 


In machining aluminum a mixture of two parts number 2 oi! and 
1 part kerosene if any sulfurized oil is used on aluminum or brass 
a) Spindle Speed: it must be quickly removed to prevent staining 


| the same manne! Table 1\ \) 
operations. Thus HP D Hi IPM kK F in 


7\ ¢ o Ta: 
;) Cutting Tool Feed Rate: which D is depth of cut, W is width of cut. IPM is inches 
perations is calculated by the formula per min., and F feed rate Z 
Cl \ RPM; in which IPM is the inches 
C'L is the chip load. N equals number of blades (9) Quick Removal of ( hips: 
RPM is the revolutions per minute his is a factor of Importance i obtaming a smooth sur 
rate determined, D the depth of cut, and face. It is accomplished by air blast or through the lubri 
I it, both fixed by the job requirement, the eation of ch ps and cl ip-chutes 
a computed - When the chips are le ng they mav scratch the surface of ; 
the metal unless they are broken up \ chip breaker 1s % 
6) HP Requirement: } 
ent: ften provided ior this purpose 
tact as shown in Table I[V-B is used in comput 
ments. It is noted to show the relative re (10) Type or Shape of Chip: 
he cifferent alloys K factor is the hp Largely influences the surface smoothness As example 
1 cu in. of metal per minute in milling of the correct type of chips: lathe operations result in smooth 2 
Fable I11—Contents of Cutting Oils (%) Referred to in Table I 
No. 1 Oil No. 2 No. 3 No. 4 No. 5 No. ¢ No 7 a 
, 75-89 80 Min 98 58 Min 55-65 85-88 
25 20-Max 34 Min e 
0.75 7.5 3.4 
2 ° 9-11 
ac 
J + Max 
5-155 sec 150 sec 140 sec 180 sec 1825 sec Varying 200-250 sec 
nC Pale Red Dark-brown Dark Dark Amber Amber Dark : 
Basically a mineral oil compounded with sulphonated oils: Contains no resin or alcohol 
Ash 25-2.5 percent, alkali 0.5-1.5 percent. Rust preventive | part to 80 parts of water 
Ash—5 percent, alkali 2 percent. No. 5 or No. 6 requires soft water in varying portion 
Performs similar to No. 1, but it is more transparent 
2, 7 Add ‘4 pt of phenolic germicide per drum 


and 6 Add ‘5 pt of phenolic germicide per 50 gallons oi! and water 
second mineral oil blends with kerosene. Minimum fiash of mineral oil 265 deg F 
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Table IV-A—Machining Data 


METAL OR WORK SFPM CHIP LOADS 
Cast Iron 300-450 0.005-0.030 in 
Brass and Bronze 400-800 0.005-0.040 in 


Light Alloys Highest Possible 0.010-0.040 in 


350-700 


Steel depends on hardness | 


0.005-0.030 in 


Lowest figures require softest grades of carbide 


chips with saw edges when machining certain aluminum 
alloys, and smooth and long chips with brass and copper 


(11) Vibration: 

Following the selection of the ten foregoing factors, the 
machine tool, drive, cutting tool holders, etc. are checked 
for excessive vibration. Smooth surface cannot be obtained 
unless the operation is in static and dynamic balance. ° 

f/uminum: In the high speed machining of 17ST and 
LIST alloys, in some instances neither oil nor carbide cutting 
tools are necessarily advantageous, i.e. carbide tools may 
not carry the heat away quickly enough. Also, the tool may 
be shattered. In slower operations and in many high speed 
operations, however, a hard grade of tungsten carbide and 
soluble oil coolant perform excellently. 

In addition to the above named alloys, 24S8T is used for 
aircraft parts, and 6IST for machined tube, rod and bars. 
For decorative anodizing, certain of the above alloys present 
more uniform or more lustrous appearances than others. In 
their order of decreasing lustre after “Chemical-Polishing” 
and anodizing, the alloys are as follows: 17ST4, 61ST6, 
LIST-8, 24STS80, 245T36, 245T24, GIST4, and LISTS. 

The tool designs and setups for aluminum differ entirely 
from that of any other metal 

Brasses: Ductile metals like aluminum and brass require 
different tool designs and setups and less ductile metals 
like steel. Brass requires more cooling effect than lubrica- 
tion; hence sulphonated oil gives good results. This oil must 
be removed quickly, however, to avoid staining the metal. 

The leaded brass, used for its free-cutting properties in 
screw machine work, offers slightly more plating difficulties 
than high brass 

Steel: The machinable steels like SAE 1113 are used for 
machine screw products. Such alloys cost appreciably less 
than the free-cutting aluminum alloys or leaded brass, how- 
ever, the final product may not be much lower in price. The 
cost factor differential is largely made up by the greater 
ease of machining aluminum and brass. 

The machine screw products of steel, finish and plate with 
nearly equal facility as sheet steel used for deep drawing 

Zine Die Castings 
both aluminum and zine die castings. 


Carbide tools wre very efficient for 
Although alloy steel 
tools give smooth surfaces, carbide pret mts superior smooth 
ness and closer tolerances 

For zinc, cutting fluids are seldom required in drilling 
operations, except for deep holes, in which case soluble 
oils are used. 

In milling zine alloys, the following types of cutting fluids 
may be used: mineral oil, soluble oil, or kerosene with up to 
90 percent lard oil. No wax or tallow should be used on 
zine die castings. 


Carbide cutting tools may require large quant 
special coolants. Refrigeration of the coolant impr 
face smoothness considerably. Many operations, 
produce better finishes when no coolant is applied. | 
cases a mixture of one part soluble oil and 30 pa vat 


with a wetting agent may show advantages 


Il. Grinding vs Machining 


Grinding removes less stock than machining, but y 
certain design principles are followed, the limitations 
circumvented so that in many instances the grinding y 
becomes a formidable competitor of conventional 
tools. These principles include 

(1) The depth of material to be removed must be kept | 
a minimum. About 1/16 in. is the maximum for eco) 
stock removal by grinding; cutting-tools in production r 
generally remove 3 to 6 times this amount 

(2) Less area should be designed for surfaces which 
to be ground. 

(3) Surfaces to be ground must be made readily access 
ble to one of the nine standard shapes of wheels 

Less power and less warpage, together with material sa 
ings, may occur. The material savings alone, on alumi: 
or brass, may pay for the grinding operation 

Centerless grinding of tubing, tubes and rods may 
fully automatic, and thus require less skill than machi 
operations. Centerless grinding may be held to 0.000] 
0.00025 in.; therefore it may eliminate polishing and buff 
operations as well as machining 

In designing aluminum castings, forgings and other it 
for grinding operations, electrolytic removal may, in sor 
instances, be used as a final metal removal operation. 1 
sequence will remove 0.00001 to 0.001 in. of stock. 17 
stock will be removed from all apparent surfaces as we 
minute recesses. Or, selective material removal may be 
trolled by proper masking and plugging 

Grinding, as discussed above, has wide utilization as 
metal removing operation in place of machining. It 
however, primarily for surface refinement of rough machir 
work and castings. Usually, a coolant liquid is contin 
supplied to the surface being ground. Grinding requires su 


face pressures which may. burn the work; other metal rn 
moving processes require less pressure 

Snagging is a rough grinding operation on _ castings 
Coated abrasive wheels or resinoid or rubbe r bonded abra 
sive wheels are used. The abrasive may be alumina 
silicon carbide. Casting stubs, parting-lines, fins, sprues 
gates and risers are snagged 

Rough grinding breaks down the as-cast surfaces and 
used preparatory to sand-blasting, shot-peening or fin 
grinding operations. It is usually a dry operation, althoug 
tallow or lard oil, if applied with care, may be used. Greas 
or oil must be removed by heating the casting at 400 | 


600 deg F for about one-half hour: except for heat-treata 


aluminum castings 


Grinding Wheels and Belts: 
Grinding wheel properties which govern the life of tht 
wheel and the metal to be ground include 
(1) Grain Size: the coarser the grain, the grea 


(Continued on page 34) 


Table IV-B—K-Factor 


Az High Gi Med Hard Mall 
Si AZ Iron 
0.1 0.2 0.3 0.4 0.5 0.5 


Brass requires about '3 more power than free cutting aluminums. 
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SAE 112 SAE 1025 Steels of Steels of Stecis of 
1020 G 1335 As Cast and 200 to 250 250 to 300 300 to 36 
Steels Forging Steel Bhn Bhn n 

0.6 0.7 0.8 1.5 
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Permanent Tooling 


1 st AMONG the objectives of the tool engineer is to By J. i. Karash oa 
4 . . 
| a required number of acceptable parts, within a PROCESS ENGINEER i 

gth of time, at a minimum overall cost. One of RELIANCE ELECTRIC AND ENGINEERING CO 


mmon basic errors in tooling judgment lies in ; 
Setup cost. If the cost of the setup is unavoidably high 
areful discrimination between “shop lots” and 
2 in relation to other factors, it may be necessary to resort 


rts 


yeh : to large shop lots to absorb costs This factor 1s of pro 
given ultimate number of parts, widely varying le 
portionately less importance, of course, as setup cost ce 
required, depending upon whether the job re , 
creases 
large number of small shop lots be run, each { H lail lactor itat larg : 
veradge da ly use acts necessitates large 
tooling setup. Since each shot lot requires a 
shop lots or even continuous-setup production 
tup, it Is reasonable to consider production of ld tl part 
parts on the first setup, and thus save the cost ‘derahile { f t due t nal or oper 
‘ considerable ime tor replacement tO SCHSONAL O opera 
tional setups and the incidental work required to ol lot 
same total number of pieces 
e sizes of shop lots and ultimate quantities are Val 
lependent on the following factors: stability of lal * See ; 
abor are a aclo any ing ol Shop lot Verstis ulti 
of the part; cost of setup; average daily use : 
for replacement; available space for storage * 
part Quality . Time for Production 
prod ict product co iS] lere unsté ble be 
‘ae t luct I d un table No part should be made better than the situation requires 
ssible design change or business conditions is 
Basic econom' cannot tolerate this if excessive quality 
bie to small lots ” 
results in imcreased cost ] e require | length of time 1s 
e. If the part has considerable value, the 
naturally an portal n determining production 
the ultimate quantity may cause an unwat! ble betweer part 
! since ency 1s ncomparahbtle wecy wa 
nt of capital to be tied up in frozen assets which + whicl year 4 
hich mus ed ¢ and one or ch a ca 
Ay e part cost is small this might well justify larg: : 
even the running of the ultimate quantity a 
Minimum Overall Cost 
The overall cost of the part should be all inclusive, and 
should reflect a comparison of costs by alternative methods : 


Fig. 1 (left trates the or i] trunnion fixture for drilling feet 
and rim hole n motor frame Fig. 2 (below) is the tooling de- 
veloped for simultane drilling of feet and rim 
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Fig. 3. Shown here in close-up are removable button locators and 
coolant tube holding magnets 


To illustrate the above points in practice, the problem 
described here is one in which the original tooling was due 
for replacement. Fig. 1 shows the original tooling, used in 
the drilling of feet and rim holes of large motor frames. 
The part is assembled with so-called cheek plates and the 
rim holes are drilled, by standing the cheeks on end. The 
drill bushings are in the cheek plate. When one end is drilled, 
the assembly is turned over with an overhead crane and the 
other end is drilled. Finally the entire assembly is lifted and 
placed in the trunnions shown in the photograph, and an- 
other jig is mounted above the trunnion to drill the foot 
holes in the part. 

Replacement of these fixtures required a change in design 
due to the high cost of replacement, and therefore duplicate 
tooling would not provide an economic advancement with 
regard to cost reduction of the product. 


Fig. 5. Crane facilities are an integral part of the tooling; here they 
are utilized for drilling two parts simultaneously 
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Fig. 4. Simultaneous drilling of rims and feet of motor frame 
side of machine are shown regulating controls 


The machine developed to replace the old tooli 
shown in Fig. 2. It is a fixed spindle horizontal 
machine with the following features: fixed spindles 
locators, simultaneous drilling of rims and feet 


tube holding magnets, and complete crane facilities 


There are ninety-eight permanently-fixed spindles 
machine, arranged in various patterns to cover 
variety of work. The drill layout will accommodat 
siderable range of parts. 

The drill bushings are aligned with the spindles, a 
only setup required so far as the spindle is concern 
slip the proper-sized drill into the spindle. All spindl 
conventional drill-holding sleeves which can be preset 
length. Hard liners hold the drill bushings for eas 
Each liner can accommodate a variety of drill-siz 
ings. Spacing of the drills is arranged so that one 


may be utilized in a number of different groups 


Crane Facilities Essential 

Fig. 3 illustrates the removable button locators usé 
locate the work to the jig. Two of the four locators are 
inside the part. Simultaneous drilling of the rim and feet 
shown in Fig. 4, with two parts secured to the fixture 
for drilling. The upper (rim) part is reversed to 
opposite rim as part of the operation Che control 
for regulation of the feed, rapid traverse and ret 
are shown on the side of the machine 

Coolant tubes, made of flexible plastic, are moved 
to any location, and attachment is facilitated by t 
Alnico magnets attached to the ends of the tubes. ‘ 
tional snap outlets are used at the supply ends 
tubes, and when the outlet is removed from the re 
the coolant is automatically shut off. When the 
inserted into another receptacle the valve opens 

Crane facilities are an integral part of the setup 
shown in Fig. 5 one jib crane clears the other 
simultaneous use of both cranes. The arrangement 
allows the chains to remain secured to the work 
sequently saves a considerable amount of time 

The various features of this setup are mechanica 
aimed at providing a multiple drilling operatior 
minimum setup cost. The nature of the business 
tional emphasis on low setup cost to meet the prit 
lems of short delivery and small inventory 


The Tool Engines 


4 
| a 3 a 
| n 
arg 
| | — 
| | 
| | 
| = 


By H. Carrie 


CARBORUNDUM COMPANY 


Crush Dressing Grinding Wheels 


NG. Ol literally “rolling the form”, is essen 
( lisplacement of abrasive grains from. the 

j 
rotation of a properly-formed roll under 


pressure Rolls most commonly used today 


igh speed steel of from 3 to 5 in. in diam 


certain Cases rolls of soft steel and cast iron 


satisfactorily where high accuracy was not 


(rushing Speeds and Feeds 


Vos ed wheels can be crush dressed at speeds rang 
on of one rpm up to orinding speed At the 
here is greater resistance to crushing; at the 


e wheel is more readily formed, but there is 


the crusher roll. It has been found that a 

ol approximately S00) stpm provides a good 
th minimum wear on the roll 

shing of the wheel a range of a fraction of 

few thousandths of an inch is required to 

e wheel In addition, excessive feed and pres 

e crushing operation may disturb the structure 

below the surface, weakening the sub-structure 


rapid breakdow n 


Wheel Selection 
() mportance in crush dressing of hard wheels is 
ent, as was learned shortly after the introduc 


iod in this country Pressures set up by these 
were fairly hard and dense, were excessive for 
nt in use, and even today the softer wheels 
demand because of this condition 
ariables in abrasive grinding wheels, including 
structure, tvpe of grain, bond type and grit 
esult in a wide variation of the ability of 
eadily \ softer wheel of a weak bond will 
Caslily than a harder, more dense wheel but the 
vill prod ice considerably less pieces betwee! 
In addition 


ween the wheel and the roll 


to the lack of inherent strength 


ait he as well als 


t deal of 


d diameter of the wheel have a grea 
he pressure the 


absorb 


nce indicates 
\2205-K5-V10 is the 

sal grading In 

tis necessary 


rser grit size, 
finer grit wheel 
y 
etheient. de 


e type of form, 


production re 


CT oT” loos 
bond posts. leay 
ce of individual 


cs and even poros- 
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itv is substantiate in the operation of centerless thread 


erinding. With a crus] 


been ground as heat treated, soft and hardened screw stock 


wheel such materials have 


brass; stainless steel and powdered iron 


Among produc ivailable on centerless thread 


recoras 


grinding by the erush dress method, there is one where no 


t-40 screws, in. long. were passing through the machine 
it a rate of 160 per minute, or 9600 per hour. Another case 
is a 18 I long screw at 835 per minute or 5100 pe 
hour. It is fairly nmol 4-20 and IS screws to pro 


In these illus 


duce over ]O00.000 pieces between dressings 


trations a 220 grit combination wheel was used The finer 
pitches require more Irequent dressing, since thes have a 
finer root dimensio isually 320 or 400 grit wheels are used 

The overall prod cto nm the coarset pitches Is reduced 
in comparison wit the finer pitches possibly due to the 
power limitatio It has been caleulated in one instance on 


centerless thread grinding that about 90 Ib of metal per 


eight-hour shift is removed, or 
hines In thic 
it was found that hard, dense 
Original wheel was N grade, normal structure, fol 


lowed by () OTACE ind then Pp. keeping on the dense side of 


about one ton in two davs 
on four mac operation (not a precision form) 
wheels were particularly ne 


essary 
normal structure 
Machine Equipment 


Al] mac hine eq 


structed to provide 


ipment should be so designed and con 
maximum efficiency in absorption of 
crushing pressures. Ernest Flanders of the Jones and Lam 
son Machine Compan\ In a paper presented before the 
ASME at their Oct. 1, 1946 meeting 

“We found among other things that the form of the 


crusher roll was not materially altered as long as good con 


states 


tact was maintained between the roll and the wheel It 
might be well to point out at this time that the material 
used in the rolls was high speed steel with the normal hard 
ness range of 63 to 65. We tried also various pressures on 
the crusher roll and found that a pressure range of 100 to 
150 psi worked best. This is in the neighborhood of 400 to 
600 Ib total pressure of roll against wheel, this wheel is one 
inch wide If more pressure 
than the above was used, the 
crushing action proved to be 
slower and there Vas a dee id 
ed tendency for wear to de 
velop on the erusher roll.” 
Preceding the above, Mr 
Flanders savs: “Rather than 
se a fixed infeed we decided 
se in its place hydraulic 
ire which would allow us 
ary the amount of infeed 
according to the load. In other 
rds. we find that we crush 
re rapidly in the first two 
thirds of the thread depth 
the last third 


almost the 
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ressing a sharp “4 

when we have 

g 

= 


whole form in contact with the wheel. This gave us also an 


epportunity to determine just what pressures were best and 
to vary the load as the need should arise. This equipment 
was designed to go on one of our standard machines and 
was mounted directly behind the wheel spindle”. 


Type of Forms and Limits of Application 

In addition to thread grinding, crushed-dressed wheels are 
successfully used on circular and flat form tools, various 
decorative forms, serrations and roughing of accurate, intri- 
cate forms such as laminating dies. Its use is definitely lim 
ited with regard to accuracy and production. 

A frequent problem is that of reducing crusher costs. The 
wear on the roll varies with the type of form and its depth; 
the depth affects wear more than any other factor. Wear is 
due to two factors: In the first place the peripheral speed 
relationship between the crushing roll and the grinding wheel 
is such that the maximum and minimum diameters of one 
run with the minimum and maximum diameters respectively 
of the other. In the second place, the abrasive action caused 
by this peripheral speed relationship is accentuated by the 
retention of loose grit between the contacting surfaces. 
For example, on a form 14 in. deep, compare the running 
of a 4 in. roll and 4 in. wheel with a 30 in. roll and 30 in. 
wheel, and a surface speed of 300 sfpm as the accepted speed 
for crushing. Between the maximum and minimum diam 
eters of the smaller roll and wheel there is a speed differen- 
tial of 147 sfpm, which causes unequal wear on the crushing 
roll. Comparing the speed differential between the maximum 
and minimum diameters of the larger roll we find it has been 
cut down to 9.67 sfpm. This example indicates that the 
larger wheel and the larger roll would tend to cut down the 
unequal wear on the roll. 

It has been argued that the larger roll would require 
greater pressure due to the longer are of contact, but it has 
yet to be proven just how much more pressure would actually 
be required. It is quite possible that the larger roll, having 
a greater wearing surface, would show much longer life. 

Of course, the speed differential is aggravated as the form 
hecomes deeper. It should also be remembered that a differ- 
ence in speed exists during the grinding operations. Certain 


Table I 
Minimum Radius Obtainable with Crush Dress: 
Grit Size Minimun 
320 (or finer) 0 
- (usually a combination) 0 
15 


100 


tvpes of forms influence wheel action when the . 
cient to cause a difference in surface speed 


Future Development 

It is our opinion that the field for crush d: 
center type cylindrical grinders for the generatio: 
and flat forms. Many form tools of steel have 
as well as certain types of carbides. Another 
suggests the use of crush dressing includes those f 
normally require a multiplicity of grinding ar 
operations. There have been tests on grinding b 
this operation we use wheels of 150 and 220 


much finer than the usual ball race wheel. Thess 


cate that the finer grit wheels that have been er 


remove stock twice as fast as the coarser grit 
provide a surface texture which is more desirabl: 


Regarding wheel grading to reduce crusher 
present approach is to use a harder and possibly 
wheel if the machine itself will withstand the 


sure. We have found that within the limits of t 
the hardest and most dense wheel that may be er 


a maximum number of pieces between crushings 


Whee. 


4 


some wheels cannot be crushed to form with accepté 


cedure because of their hardness and density 
possibility that crushing might be successful if 
greater flexibility in crushing equipment 


In general the wheel grades for surface grinding 


than those used for cylindrical grinding, ordina 


; 


“J”. The grit size will be governed by the smallest 


that must be dressed. Table I shows the sm: 
obtainable from various grit sizes. 


From a paper delivered before the Abrasive Cutting 


Conference, a symposium sponsored by the 


Head 


quarters Manufacturing Engineering Department o/ 
Westinghouse Electric Corporation, and _ presented 


exclusively by The Tool Engineer 


Selection and Working of Metals 
Prior to Finishing Operations 


(Continued from page 30) 
amount of metal removed. Large grains are usually recom 
mended for soft material. Grain sizes are classified as fol 
lows: Very coarse 8-10, coarse 12-24, medium 30-60, fine 
70-120, very fine 150-240 and flour 280-600 grit. For heavy 
stock removal 16-30 grit is used, and for light stock removal 
the operation is with 56-180 grit. 

(2) Wheel Structure: The Standard Wheel Marking 
System presents the classification of grain spacing. Open 
structure wheels are usually operated on soft material in 
order to obtain grain penetration 

(3) Wheel Bond: Resinous, rubber and vitrified material 
are the most used bonding substances in grinding wheels 
Vitrified wheels cannot be operated at as high a speed as 
rubber bonded wheels. The latter may be operated close 
to 10,000 rpm, and the maximum speed of vitrified wheels is 
one-third less. In all instances, the rpm of a grinding wheel 
should be increased in proportion to its reduction in circum 
ference resulting from wear 

(4) The Hardness Grade of abrasives is the major factor 
in the longevity of a grinding wheel; the structure of the 
wheel is almost as great a factor. A hard abrasive is re 
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quired for grinding soft material to produce the 


} 


production cost. Silicon carbide is usually used for 


| 


num, brass, chilled-iron, gray iron and unannealed 1 


iron. Aluminum oxide abrasives are operated for | 


strength alloys such as alloy steels, carbon steels, ann 


malleable iron and stainless steel 


In addition to the hardness grade and structure 


the life of a wheel is dependent on proper operat 


grinding machine (1) must be in proper balance 


wheel should be operated at close to but not o7 


mum peripheral speeds, (3) contact of the work 


wheel must be gradual and not sudden, (+) and m 


} 


should be performed with the edge of the wheel 


The life of a grinding wheel is usually rate 


number of pounds of metal removed before t! 
ceased to be effective in production operations 


\\ 


averages between 5.000 to 7.000 lb of metal rem: 


rate of 300 to 500 lb per hour 


Wet-Belt Grinding—or machining utilizes a coola 


part soluble oil to thirty parts of water. A suit: 


agent and water softener sequestrant) shi ild 
the coolant. The coolant aids in adhet ng the 


work. The pressure required is over £50) psi 
tained by oscillation of the belt. Large flat 
sq in. and even greater may be belt ground 
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(Cutting Speed 


The Milling Process 


By Mario Martelloti 


DEVELOPMENT 
THE CINCINNATI MILLING 


process of producing machined surfaces by 


removing a predetermined amount of 


which is advanced at a relatively 


rh plece 


nent or feed to a milling cutter rotating 


1 milling cutter, known as peripheral or sur 
s ally expressed in feet per minute, for a 
neter D inches, and revolutions N per 
be computed by means of the following 


x DN 


(1 
12 

speed is due primarily to the 
ent cutting materials, for example, high speed 
offer different degrees of resist 
generated while milling, and also to the fact 


materials, 


: I as lor example, alloy steel and 
different cutting resistance. Therefore a cor 

er cutting speed can be used when the 
as in the ease of aluminum, than 


When 


milled at 


is it will be in the case of alloy steel 
steel can generally he 
is possible after hardening 
treneth is one of the physical properties ola 
has been found to give a practical indication 
g speed to use In machining (Fig. 1 


220-- 
\ 
= 200 
z 


1000 LBS. 
2 


2 

wae 

is 

za 

if 
| é 
| 


80 {20 160 200 240 280 320 360 
TAYLOR S SPEED —FT. PER MIN, 


between a cutting speed which would give a 20- 
| life and tensile strength of special steels (Bureau of 
Research Paper No. 319, Page 985) 
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Both the tensile 
ferrous and non-ter 
related by 
tion of the value 
accuracy for pract 

The approximat 
for different cutt 
can then be repr 


4 and 


From these charts 


of the cutting speed 


nesium and alumi 
cutters i 


spe eds from 3.500 


been used when m 


The lected Speer 


operation to pro 


the milled surface 


] 
power available fron 


the selected cutti 


cutter can be cal 


strengt ana Brinell hardness n imber of 
s mate can also be approximately 
t Fig. 2 This permits determina 
ne in terms of the other with sufficient 

‘ 
‘ t S between the cutting speed 
iterials and the materials to be cut 
sented 1) charts as shown in Figs 
il ipp \ ite range can be obtained 
se int a given material Mag 


illovs are milled with sintered earbide 


wide range of cutting speeds Cutting 
12.000 feet ‘ minute and higher have 
lling these materials 
ia ( ad} isted in the ict ial 
satisfactory cutter life, good finish of 
peration of the machine within the 
the adr ng motor. From the value of 
spe t! evolutions pel minute of the 
lated tre formula 1 


Rate of Stock Removal 


The rate at whicl 


per minute and Is ¢ 


ipm, and de pth d at 


Feed Per Tooth 

The feed per to 
moved by each to 
at the rate of 
1949, page 35, Fig 
tion For a ¢ el 


Stock Is removed is measured in Cu. in 
eter! ed bv the workpiece feed rate 
thie inches as follows 


th indicates the amount of material re 


rkpiece wh le it 1s fee ling 


hes per minute (The Tool Engineer. July. 


1) \I ing Cutter ey and Opera 


of eut, the feed per 


tooth is a me the load on the milling cutter tooth 
200) 
: | 


Fig. 2. Approx ela ‘ f e strength and 
Brinell hardne er, obtained fr values of a large number 


of various ferrous and 


non-ferrous materials 


35 


% 


heel 
2 
\ 
ly high speed a 
\\ 
® 
ag 
\ ad « io 

vex 

\ 

Ser 
\ 
> + + + + > - A. 

Sep te: 

: 


Fig. 3. Relationship be- 
tween the Brinell hard- 
ness of milled parts and 
speed of cutter for var- 


ious tools and work 
iN MILL 


material. 


The feed per tooth F, is determined from the feed rate F, 
inchs per minute, the number of teeth 7 in the cutter, and 
revolutions per minute N of the cutter as follows: 

I, (3 

rN 

By combining formulas 2 and 3, the rate of stock removal 
can be expressed as follows: 

V=dwTNF (4 

In practice it is necessary to establish values of the feed 
per tooth in relation to the types of cutter and work mate- 
rial; the rigidity of the part to be milled; the rigidity of the 
machine and fixture; and the power available in the milling 
machine. For example, in milling deep, narrow slots in a 
part made of aluminum alloy material with a high speed 
circular saw, the feed per tooth may not be greater than 
0.001 in., while in milling with a face mill or a slab mill, a 
part made of the same material having strong sections and 
rigidly supported, a feed per tooth of 0.02 in. and higher 
Is possible. 

The range of values for different types of milling cutters 
and kinds of work material, subject to adjustment in relation 
to conditions obtained in actual milling operations, is given 
in Tables I and II. 

The values of feed per tooth must be sealed down where 
the depth of cut is great or the cutter or work are fragile in 
nature. It should be kept in mind, however, that from the 
production standpoint of efficiency of metal removal and 
freedom from chatter, the feed per tooth with any kind of 
cutter should be as high as possible. Proper cutter design 
and the correct tooth angles will permit increasing the 
values of feed per tooth given in Table I and II. 

The thickness of material which can be removed by a 
tooth efficiently and without damaging effects to the milled 
surface or the cutter, depends to a great extent on the ease 
of flow of the material of the chip along the face of the 
tooth. 


when taking finishing cuts, the feed per tooth is generally 


Under average conditions, however, and especially 
lower than suggested in Tables IT and Il. One-half and even 
one-third of these values are frequently used, 

With sintered carbide tipped cutters the feed per tooth 
must often be reduced below the values given in Table II, 
because of limitations imposed by the cutter design and 
With milling cutters made 
of carbon tool steel, the feed per tooth is one-half of the 


power available in the machine 


and with cutters having the teeth 
made of cast non-ferrous tool material, the feed per tooth is 


value given in Table I, 


the same as that used with sintered carbide tipped cutters. 
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Fig. 4. Relationship between the Brinell hardness 
2 number of the parts to be milled and the cutting 50,000 100,000 200,000 
WOMEL wETALS speed of the milling cutter in milling cast iron TENSILE STRENGTH 


with sintered carbide tipped cutters 


Fig. 5. Relationship between BI 

cutter speed on teel witt tered 

cutters 


The life of milling cutters, 
pieces or parts milled between re sharpening is affect 
feed per teoth (Fig. 6 As the feed per tooth 
the wear on the flank or clearance increases 


measured by the 


respondingly shorter cutter life for higher feeds mn 
At values of feed per tooth lower than thos 
Fig. 6, the wear on the clearance side ot the teet} 
the cutter life is correspondingly shorter than it 
feed per tooth. A too small or too large feed pe: 
produce a greater amount of wear than the med 


feed per tooth with a correspondingly lower cutts 


Power Required in Milling 

The power required to remove a given amount of s 
from the workpiece in milling depends on many 
These include the kind of work material, 


erties, the depth and width of cut, rate at whic! 


its phy 


removed as determined by the feed rate, type of 
material, tooth angles and particularly the rake ang 
of cutting edge engaged in the cut, cutting speed 
ting fluid, 

The cutting material and the material to be cut dete 
The cutter 
the material to be cut determine the feed per toot! 
sequently, the feed rate (Tables I and I The po 
can actually be used in milling operations is deter 


the cutting speed (Figs. 1, 2 and 3) 


the strength and rigidity of both the milling « 
the workpiece 
The power required at the cutter in milling ean b 
ated by means of the following formula 
H a V 34 


where V is the rate of stock removal (formula 2), ar 
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Fig. 6. Life of sintered carbide tipped face n as determir 
the number of pieces milled for a given amount of wear a 
different feeds per tooth 
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SAE NE 3.0 
4150+ — SAE — NE 8949 — 
(AXIAL DIMENSION) | 
PERIPHERAL MILLING 
25 
FACE MILLING AVERAGE +—~ z 
REVOLUTIONS PER MINUTE 180 228 
UT R MINUT 
4 btained from a miscellaneous group of tests when milling alloy steels of differ REVOLUTIONS PER MINUTE ; 
— : and widths of cut and feed rates with various types of high speed steel faces 
; Materials tested: SAE 4345, 330 BHN; SAE 4150, 190 BHN and NE 8949 Fia & Average value of a for different depths 
° HN needs: 27 to 60 ft. per minute. Cutting fluid: water soluble mix. Peripheral f t and tter ron alloy steel with sin 
‘ 1-7/8 to 5 in. Depths of cut: 1/32 to 1/4 in. Face Milling: depths of cut tered carbide face mill. Material: NE 8360. 200 
iths of cut 1-7/8 to 4-3/4 in BHN tter: 8-1 2 in. diam., 10 teeth 10° to 
egative Axia na radia rake angies 
esents the power used u he mremoving any xX 49 hamter 3-1 4 in. width 
. it the rate of stock removal of one cu. in 210 t 2 tt fluid ed From 
WPB R N 
} 
the factor a is affected by many variables, : 
; vsical properties and microstructure of the be used to dete? th sufficient approximatio 
cutting speed, depth and width of cut, pour re ared at the 
rpness ot the cutting edge of the teeth, and When a close determimnation of is desired this should lye 
0 it its variation for any given material is selected with due ¢ sideration of the cutting conditions 
since a increases wit the cutting speed t he depth and width 
minimum and average values of a obtained of cut and the hardness of the material being cut (Figs 
nber of tests with milling cutters of different 8 9 and 10 Lf the product of the lepth and width of cut 
ting within practical ranges of cutting speed, is large. a value of shove the erage should be selected 
of cut on various work materials, are given conversely, if the p et is small, a value of a less than 
la LIL. Seance many of the values of a fall uithin 25 per average should b ( At higt tting speeds the value of 
helow the average value o} a this value can a should be somew it higher tf in the average conversely, 
Table 1—Suggested Feed Per Tooth for High Speed Steel Milling Cutters 
Materia Face Helical Slotting G End Form Circular . oe 
. Mills Mills Side Mills Mills Cutters Saws a 
Plastics 013 010 008 107 404 003 
Magnesium and Alloys 022 018 13 1] 107 005 
Aluminum and Alloys 022 018 13 1 07 00% 
Cutting Brasses and Bronzes 022 018 013 ] 107 05 
Medium Bra Bronzes 014 011 008 7 04 03 
H Brasses and Bronzes 009 7 006 05 03 002 
012 010 007 04 
ron ft 150-180 B.H 016 013 009 08 ¢ 004 
n—Medium 180-220 B.H 013 010 007 007 4 003 
ron—Hard 220-300 B.H 008 006 3 003 
able 012 010 007 04 003 
t Stee 012 010 007 04 03 
w Carbon St Free Machining 012 010 07 006 104 103 bis 
w Carbon 5t 010 008 06 0! 103 )3 { 
dium Carbon Steel 010 008 006 ‘ 103 103 
y Steel, An d 180-220 B.H 008 007 005 04 3 002 ae 
ugh 220-300 B.H 006 005 004 > 102 . 
1 300-400 B.H 004 003 003 102 2 101 Be 
Free Machining 010 008 106 ) 003 102 = 
006 005 004 103 2 102 
nel M 008 007 005 102 
lable 11—Suggested Feed Per Tooth for Sintered Carbide Tipped Cutters 
Material Face Helical Slotting G End Form Circular i 
—a Mills Mills Side Mills Mills Cutters Saw 
015 012 009 7 05 04 : 
1 Alloys 020 016 005 
min Alloys 020 016 012 ¢ 05 mh 
asses and Bronzes 020 016 12 ) 
ries and Bronzes 012 010 007 f 004 Sr" 
8 1 Bronzes 010 008 006 103 
PF 012 009 007 ( 04 03 
ft 150-180 B.H 020 016 012 yO 005 
‘ fedium 180-220 B.H 016 013 010 8 ‘ 04 
4 220-300 B.H 012 010 )07 é 104 3 
014 011 08 4 04 
Q14 1] 908 7 4 
Free Machining 016 013 09 0s 104 ; 
014 011 008 04 04 
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| 5” AXIAL RAKE AXIAL RAKE 24° AXIAL RAKE 
, 5° RADIAL RAKE 5° RADIAL RAKE — 18° RADIAL RAKE 
5250 3000 5250 3000 
”) > 
300 IN. WIDTH OF CUT ° ° 
2 5O 100 200 ° 
REVOLUTIONS PER MINUTE 0 10 20 30 40 50 60 70 
NUMBER OF CUTS 
Fig. 9. Average values of a obtained when milling Fig. 10. Average values of a obtained on aluminum alloy with sintered carbide periphera ne 
Cast iron with a sintered carbide face mill. Mate- . 


rial: Meehanite cast iron, 20,000 to 40,000 psi Material: 145-T Al 


Tensile Strength, BHN 170 and 190, respectively 
Face Mill: 9 in. diameter, 16 teeth, 7° positive 
axial and 4° positive radial rakes, 0.07 x 45 
chamfer. 2 Width of cut, 4-3/8 in. (War Pro- 
duction Board Reports 8-45 and 9-45.) 


at low cutting speeds, the value of a should be lower than 
the average. This is particularly applicable to milling with 
sintered carbide materials, since in this case the cutting speed 
varies within wider limits than with high speed steel cutters 

The effect of cutting fluids on the value of a is limited 
only to that produced by the particular kind of cutting fluid 
Similarly, the effect of rake 
angles on the value of a within the range used in practice is 
usually small. 


used, and it is usually small 


The horsepower at the cutter obtained from formula 5 
does not take into consideration the power actually required 
to drive the machine 

The mechanical efficiency of any machine depends upon 
the load transmitted by the machine drive and the speed at 
which it operates, Because of losses in the spindle and feed 
drives, the efficiency of a milling machine will vary over a 
wide range, depending on the magnitude of the power used. 

An approximate value of the mechanical efficiency of a 
milling machine at any load can be calculated by assuming 
that the horsepower lost or used up in the drives is constant 
throughout the load range and equal to the power input to 
the machine when the spindle and table operate at no load. 
This power is then subtracted from the power input to the 
drives when milling, and the mechanical efficiency E_ in 
percent is then obtained from the following formula: 


100 Hpd— HI 


E —_ (6 
Hpd 
where: 
Hpd Horsepower input to the machine. 
HI Horsepower input to the machine when operat- 


ing idle 


Milling cutter: 8 in. diam anale 
clearance angle—Width of cut, 1 in. Depth of cut, 1/4 to 7/8 in. Feed rates: 50 to 209 
Cutting fluid: Water soluble mix. (WPB Report No. 15.) 


4 teeth positive radial and axial rak 


The difference Hpd — H1 


eutter (formula 5). 


Hp is the horsepower at 


The relation between the total power input to th 
and the rate of stock removal can then be obtained | 
bining formulas 5 and 6. Hence: 

a V % 

E 

The highest efficiency of a machine is obtained aj 
lowest spindle speed and highest cutter load, and 
versely, the lowest efficiency results at the highest 
and lowest cutter load. 

An example of the application of formula 7 follows: \ 
ing alloy steel 190-200 Brinell with a four-toot} 
carbide tipped cutter. Given: 

Feed per tooth, F, = 0.011 in. 
rpm N = 357; depth of cut, d 
ciency, E = 0.80; value of a = 2. 

The rate of stock removal is (formula 4) 

V 0.011 x 4x 357 x 0.100 x 4 

V*% = (6.30) * = 10 hp. 
Therefore, from formula 7: 


Hpd 


number of teeth | 


0.100 in.; machine 


6.30 cu. In per 


2x 


Hpd = 


hp 

The power required at the cutter and the power input 
the machine, the cutter rpm, the rate of stock remova 
given values of the cutting speed, feed per tooth, widt 
depth of cut, cutter material and material to be cut 


of teeth in the cutter, and the assumed value of the factor 


can also be obtained from the nomograph of Fig. 11 


Example Showing the Application of Milling 
Nomographs 
Find the horsepower at the cutter and the horsepo 
input to the machine, the feed rate, rate of stock rem 


Table Hl 


Range of Values of a Obtained in Various Milling Operations with High Speed Steel and Sintered Carbide Cutters 


Type of Milling Cutter Cutting Material Kind 


Material Cut 


Values of a 


1. Face Mills; Shell End Mills; 
Plain Mills; 50° and 70 
Helical Mills 

Face Mills 

Plain Mills 

Form Relieved Cutters 

Plain Mills 

Face Mills 

Face Mills 
. Peripheral Mills 


ww 


High Speed Steel 


High Speed Steel 
High Speed Stee! 
High Speed Stee! 
High Speed Steel 
Sintered Carbide 
Sintered Carbide 
Sintered Carbide 


S.A.E. 4345 Steel 
S.A.E. 4150 Steel 
N.E.8949 Steel 

S.A.E. 3145 Steel 


Cast Iron 
Cast Iron 
S.A.E. 1020 Steel 
S.A.E. 1020 Steel 
N.E. 8630 Steel 
Cast Iron 


14. S-T Aluminum 
Alloy 
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Brinell 
Hardness Minimum Maximum Avera 
__ Number 
330 0.90 1.45 1.2 
190 
240 
180 
170 0.51 1.01 0.7 
170 1.15 1.45 1.3 
160-170 1.48 2.45 1.9€ 
160-170 2.10 2.90 2.5 
200 1.50 2.50 2.0 
190 0.50 1.00 0.7 
0.50 1.00 0.75 
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Fig. 11 Nomograph for milling calculatio 
lov steel block of 190-220 Brinell hardness intersected at point reading approximately 6.3 cu. in 
g liameter, four-tooth sintered carbide face mill per min 
cut is 0.100 in., the width of cut is 4 in., and culated | 
rere mower re ured at the cutter is AS 
tooth is 0.010 in. (Table IT). The cutter has ; 
: , suming for the factor the average value of 2 Table IIT) 
and radial rake angles. 
From point 6.3 on the rate of stock removal scale a line 
tatively selected cutting speed from Fig. 5 1s is drawn through point 2 on the scale intersecting the 
This will be adjusted to the nearest rpm available horsepower at the cutter scale. The approximate value indi 
me cated here is 8.0 hp. By varving the value of a from the 
st n the cutting speed scale (Fig. 11), a straight average value, the corresponding effect on the power at the 
cutter can he ly na 


from 500 point on this scale through point 5 
ter diameter scale. This line intersects the rpm 
roximately 380 rpm 

available in the 


itting speed will be found by 


Assuming the 357 is the 
this job 


pre ceeding 


machine used for 
from 357 on the rpm scale through point 5 on 
liameter seale, and thence to the cutting speed 
etual value of the cutting speed is then found 


Determining Feed Rate 


rate is found by connecting 357 to point 4 on 
if teeth scale. The intersection on the number 


minute scale is connected with 0.010 in. on 

tooth seale, and is continued to intersect the 
ile. This point reads approximately 14 ipm. The 
Hence 


reverse order. it is found that the actual fee 
s 0.011 in 


available in the machine is 15%. ipm 


ipproximate rate of stock removal is obtained by 


trom point 15°’, on the feed rate scale 


h seale and from the intersection of this line 


0.100 in. on the 


to pou | 


lex line to point depth of cut 


ersect the rate of stock removal scale 
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Power Requirements 


5. To find the hp input to the machine, a value of 80 
percent efficiency is assumed for the spindle drive A line 
drawn from 8.0 through 0.80 on the efficiency scale inter 
sects the hp input to the machine seale at a point reading 


approximately 10 hp 


If this power 1s | gher than the rated capacity of the elec 
tric motor dri ng the mas ne 1 reduction must. be rmisace 
in the feed rate If the reduction res ilts i! a too low feed 
per tooth, the cutting speed should be reduced correspond 
ingly to increase the fe per toot satistae 
tory value 

Conversely, i} the power value is lower than that which 
the motor can s pply the selected values mav be revised 
with the ohiect utilizing the full power itlable pro 
viding that the setup w permit the use of the maximum 


power! oft the aL 


irticles by Ur. Martellotti on 
June. July 


rool 
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North Kast Wes outh 
IN INDUSTRY 


In several changes announced re- 
cently by Firth Sterling Steel and Car- 
bide Corp., A. E. Barker, former dis- 
trict sales manager, was named as- 
sistant to the president. At the same 
time, C. R. Harmon, manager of the 
Pittsburgh district, was appointed sales 
manager, and J. M. Stokes, of the De- 
troit office, was named assistant sales 
manager, carbide sales division. J. J. 
Sowko was” appointed Pittsburgh 
branch sales managet 


Harmon 


Robert P. Melius 


William A. Marsteller, for many years 
manager of advertising, has been elected 
a vice president of Rockwell Manufac- 
turing Co., Pittsburgh. At the same time 
Robert P. Melius, sales manager of the 
Delta division of the company, was 
named vice president of the company 
in charge of sales of the newly-created 
power tools division. 


Purchase of the Rockford Magnetic 
Products Co., Rockford, IIL, has been 
announced by the Sundstrand Machine 
Tool Co. As a subsidiary of Sundstrand, 
the company will be operated under 
the name of Sundstrand Magnetic Prod- 
ucts Co. 


F. B. Atwood, formerly supervisor of 
industrial engineering and production 
control, has been appointed manufac- 
turing superintendent of the radio tube 
plant of Sylvania Electric Products, 
Inc., at Huntington, W. Va. 


E. R. Oeschger has been named man- 
ager of the foundry divisions of Gen- 
eral Electric’s apparatus department, a 
new post. Foundries comprising the 
new -divisions are located in Elmira, 
N. Y., Erie, Pa., Everett, Mass., Lynn, 
Mass., Schenectady, N. Y. 


John J. Summersby has been elected 
vice president, sales, of Worthington 
Pump and Machinery Corp. At the 
same time Thomas J. Kehane was 
named assistant vice president and 
general sales manager 


Landis Machine Co., Waynesboro, Pa., 
has announced an increase in office. 


manufacturing and research space of 
approximately 50,000 square feet. 
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W. E. Mahin, chairman of metals re- 
search, has been appointed director of 
research of Armour Research Founda- 
tion of Illinois Institute of Technology. 


Lawrence C. Whitsit, formerly as- 
sistant chief inspector, has been named 
quality engineer of the Kelvinator di- 
vision, Nash-Kelvinator Corp. 


George Zahn, for many years sales 
manager of the Instrument division of 
Stewart-Warner Corp., has been ap- 
pointed assistant for marketing to F. A. 
Hitler, Stewart-Warner vice president. 


John W. Belanger, assistant general 
manager of the Apparatus department 
of General Electric Co., has been elected 
to the board of directors of Allegheny- 
Ludlum Steel Corp. Mr. Belanger suc- 
ceeds Henry V. Erben, GE vice presi- 
dent, who resigned. 


Edwin D. Scott, for many years asso- 
ciated with automotive body engineer- 
ing in the Detroit area, has joined 
Peninsular Metal Products Co., as chief 
engineer. 


Coming Meetings 


Sept. 26-28, National Electronic Con- 
ference; conference and_ exhibition. 
Edgewater Beach Hotel, Chicago. 


October 17-21, American Society for 
Metals; annual meeting. Cleveland. 
(National Metal Congress, concurrently, 
Cleveland Public Auditorium.) 


October 17-21, American Welding So- 
ciety; annual meeting. Cleveland. 


October 17-21, American Institute of 
Mining and Metallurgical Engineers; fall 
meeting. Cleveland. 


October 17-21, Society for Non-De- 
structive Testing; annual meeting. 
Cleveland. 


October 27-28, Gray Iron Founders’ 
Society, Inc.; annual meeting. Edge- 
water Beach Hotel, Chicago. 


October 27-29, American Society of 
Tool Engineers; Seventeenth Annual 
Meeting. Mount Royal Hotel, Montreal, 
Quebec. (H. M. Windsor, ASTE, 10700 
Puritan Ave., Detroit 21, for reserva- 
tions.) 


November 2-4, Industrial Manage- 
ment Society; Annual Time and Motion 
Study Clinic. Sheraton Hotel, Chicago. 


Revere Copper and Brass, Inc. 
announced that its Pacific Coast 
sion at Los Angeles is now 
operation. The new plant 
plete facilities for fabricating 
copper through to finished pr 
as well as equipment for the har 
of copper and brass scrap from 
manufacturing plants 


Orrin G. Meyers, formerly chief « 
gineer, was recently named sales mar 
ger of Hunter Spring Co. (forme; 
Hunter Pressed Steel Co.). A gra 
of Penn State, Mr. Meyers 
Hunter in 1937. 


John Soelch, formerly assistant 
been appointed director of purchas. 
The Studebaker Corp.. it was ann 
by P. O. Peterson, vice president 
ufacturing. He will succeed 
Rhoutsong, who has resigned be 


of ill health. 


Leo J. Pantas has been named 
manager of The Yale and Towne Man 
ufacturing Company’s Salem, Va 
it has been announced. Mr. Pant 
formerly manager of the Buffalo, N 
plant. 


The Hartford Special Machinery ( 
through the acquisition of the Langelier 
Manufacturing Co., Cranston, R. | 
added three lines to its 
products, including drilling 
an automatic thread rolle: 
polishing machine 


Robert H. Davies has joined Baker- 
Raulang as manager of engineering 
which position he will supervise 
engineering functions of the 
Mr. Davies comes from Lincoln El 
tric Co., where he served as repr 
sentative and consultant on educatiot 
work. 

Frank Ross, formerly national m 
ager of lubrication for E. F. Houghtor 
& Co., has been appointed to the new 
created post of assistant to the 
president, sales. 


Edmund B. Neil, consulting « 
Columbus, Ohio, has joined Francis 
Davis, consulting engineer of V 
Mass., as midwest associate 
motive engineering problems 


OBITUARY 


William F. Slomer, forme! nera 
sales manager of The Fellows Gea! 
Shaper Co., died recently at 
mer residence at Hendersonvi N 
Mr. Slomer joined Fellows in 1! 
became general sales manage! 
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A. 8. T. E. NEWS 
Doris Pratt 
Editor 


« M Manufacturing Hub of World’s Fourth Industrial Producer to Entertain Society 
October Convention Will Stress Economical Tooling for Short Run Production 


\\ HILE MUCH of the world has been 
trying lear a fight-groggy head 


ts lg ts feet industrially, Canada 
ng to new manutacturing 
ght In 1939 it ranked eighth as a 
now it is considered 
led only by the United 

Russia and Great Britain. 
the latest figures avail 
a for ft period, in the iron and 
held alone Canadian es- 
ncreased from 1394 to 23 


employees jumped from 


42 49,279; consumption of fuel 
ty totalled $34,739,295 
g st 3 11,654. Goods processed rose 


on to $635 million, with 
production soaring from 


Good Tools Increased Wealth 


war, when the United 
rn neighbor learned the 
t tooling applied to ac 
speed machines, it chucked 
machinery. All of its im- 
panded facilities have been 
peacetime output Using 
ment, the metalworking 
than trebled production 
ibling its working force. 
ndustrial prominence will 
E visitors attending the So- 
semi-annual meeting at 


al Hotel, Montreal, Que., 
satisfy a limited demand 


goods at prices comparable 
States mass-produced mer 


r, 1949 


chandise, Canadian industry has becom« 
ingenious in devising low cost, versatile 
tooling. And for many manufacturers be 
low the border, facing slackening mark 
ets and wavering prices, the ASTE 
convention theme, “Economical Tooling 
for Short Run Production,” is timely 


Saving with Standard Parts 


First approach to the problem is a 
lecture, “Application of Standard Tool 
Parts to Cut Costs,” on Thursday after 
noon. W. Arthur Thomas, superinten 
dent of tool engineering, Ford Motor Co 
of Canada, Ltd., Windsor, Ont., is the 
speaker; Leonard G. Singer, district 
manager for Williams & Wilson, Ltd., 
Toronto, Ont., chairmans the session 

The automotive production executive 


will detail tool standards and tooling for 


multiple drill operations and develoy 
ment of tool standards for turning and 
facing operations on Bullard vertical ir 


dexing machines. He will describe dis 


design for automotive sheet metal parts 
gun welder design and miscellane 
machine operations, explaining the ay 
plication of tool standards in each cas¢ 
A concurrent session will feature Islyr 
Thomas, president, Thomas Manufa: 
turing Corp., Newark, N. J. and Ed 
mund W. Spitzig, hobbing supervisor 
Newark Die Co., also of Newark. Ar 
accompanying speaker on Mold Die 
Finishing” and the session chairman hac 
not been announced at press time 
Highlight of the technical program is 
expected at the Thursday evening ses 
sion, ““‘A New Concept of Surface Meas 


rement.”” This will be the first publi 
discussion of a new method being de 
veloped by two Detroit automobile 
builders 

Arthur F. Underwood, head, and Roy 
P Trowbridge project engineer, m«e 


chanical engineering department 5, Re 
search Laboratories Div., General Motors 
Cory Detroit, will collaborate in_ pre 
senting “Surface Finish Control and the 
Making of Master Standards.” 

After a resume of ASA and SAE 


standards on surface finish, they will 

] nt it idvant wes and drawbacks of 

the n t used “standard” sets of typical 

ly machined surfaces, displaying exam 
les 


Originals Ruled in Gold 


For tive measurement of surface 
reg et ! accurate rough 
i being devel ped Mas 

te ed in gold, are reproduced by an 
electroforming process With 

graphs the research men will demonstrate 
how these reference standards are made 
is wel as the machine and methods 


Dr. Clayton R. Lewis, staff researc} 
engineer, Chrysler Corp Detroit will 
ntinue with a paper Calibration of 


Master Roughness Standards and Their 


Since tilizing surface roughness stan 
lards depends mn exact knowledge of 
ze and shape f surface irregularities 
measurements to the precision of a few 
percent of a wave. length of light are 
sar 

Ar inger < method rf taper section 

4) 


ae 


A 


Built in 1705 as a residence for early governors 
from France, Chateau de Ramezay is now a museum 
furnished with specimens of the late French and early 
English regimes 


ing originally developed at Battelle In- 
stitute has been adapted to the problem. 
This gives as much as 25 times extra 
magnification in one direction of the 
sample. Dr. Lewis will describe its use, 
the character of typical surfaces as dis- 
closed by this technique, and probable 
fields of application. 

Chairman for the meeting is Gerald A. 
Rogers, sales engineer, Rudel Machinery 
Co., Ltd., Montreal 

How to evolve “Special Purpose Ma- 
chines from Standard Units,” will be 
explained by Edgar L. Barker, president, 
Modern Tool Works, Ltd., Toronto, Ont., 
on Friday morning. He will consider 
special machinery for automobile, farm 
implement and general manufacturing 
where total amortization cost must be 
absorbed over a limited volume of com 
ponents. 

Samuel Pedvis, sales manager, Upton 
Bradeen & James, Ltd., Montreal, will 
introduce Mr. Barker. 

A. B. Chevrier, sales engineer at Up- 
ton Bradeen & James, will preside at a 
simultaneous session devoted to “Use of 
Low Melting Point Alloys for Tool and 
Die Work.” Speaker for this meeting has 
not been named. 


Two phases of “Low Cost Tooling— 
Estimating and Economics” are sched 
uled for Friday afternoon with John R. 
Houghton, assistant superintendent, 
manufacturing methods, Telephone Div., 
Northern Electric Co., Montreal, presid- 
ing. 

G. M. Foster, assistant superintendent 
of manufacturing engineering at North- 
ern Electric, will tell factors to be 
considered in “Predesign Estimating”’ for 
tooling a given product. 

In dealing with “Postdesign Estimat- 
ing,” George S. Clarke, assistant super- 
tendent of machine and tool manufac- 
turing in the same division of Northern 
Electric, will show steps in building up 
a detailed estimate for the tooling de- 
termined prior to designing. 

Another session for Friday afternoon 
also is being planned by the National 
Program Committee. 

The evening meeting, headed “Hot 
Machining,” is under the direction of 
James O. Horne, sales manager, James 
O. Horne & Co., Rochester, N. Y. 

J. R. Roubik, lecturer in mechanics, 
Marquette University and research de- 
partment, Kearney & Trecker Corp., 
Milwaukee, Wis., will deliver a_ talk, 
“Milling Hot Workpieces,” prepared 
jointly with A. O. Schmidt, research en- 
gineer at Kearney & Trecker. 


To Tell Research Findings 


Their report of experimental work in 
thermoanalysis of metal cutting will em- 
phasize application of laboratory data to 
the machining of high-strength alloys by 
heating the workpiece, comparative tool 
life studies, power data, possibilities and 
limitations of hot milling. 

Sam Tour, board chairman of Sam 
Tour & Co., Inc., New York City, is to 
present “Hot Spot Machining.” 

With customers demanding higher 
quality and manufacturers becoming 
more competitive, statistical quality con- 
trol is a logical method of attacking the 
dilemma. So John K. MacKeigan, chief 
inspector, Tire Div., Dunlop Tire & 
Rubber Goods Co., Ltd., Toronto, Ont., 
will tell the final technical session audi- 
ence on Saturday morning. 

He wili show how controlling quality 
by sampling chart data is often helpful in 
measuring process capability, facilitat 
ing inspection and reducing scrap. 

T. J. Tracey, sales engineer, Canadian 
General Electric Co., Ltd., Montreal, 


will have charge of the closing 

On Thursday and Friday 
carry members to plants in and 
Montreal to view some of t! 


perat 

described by the technic speak: 
These trips are outlined in |atey Da 
Only scheduled business session jg . 


semi-annual board meeting on Fra, 
when directors-elect will be sworn js 
office. 

On the social side the Host Chap. 


will introduce their city in a progran 
scenic films Thursday morning. At; 
Camillien Houde, mayor of Montre, 


will officially welcome the Society 
ing a luncheon to be addressed by g 
industrialist. 


A Day in the Mountains 


Saturday there will be a day 
motor tour of the Laurentians, som: 
the world’s oldest mountains. The ra, 
will lead through quiet French-Canadis 
villages, past fragrant pines, along rys 
ing streams and placid lakes. Desting 
tion will be a luxurious resort hot: 

a leisurely luncheon stop 

That evening everybody will get 
gether in the Mount Royal ballroor 
a reception and banquet. Clarence 
Howe, minister of reconstruction a 
supply and of trade and commerce fort 
Government of Canada, will dis 
country’s industrial development 
prospects. A distinguished profess 
engineer responsible for all nuclear | 
sion research there, Minister Howe 
cently stated that Canada could mak 
atomic bombs. 

A sparkling floor show, to go or 
the speaking program, will conclude ' 
evening. 


For the ladies there will be a spe 
program. Models will parade fall 
winter styles at a fashion show lunct 
in the Mount Royal Palm Court. Othe 
events include trips through the pl 
of National Breweries, Imperial Tot 
co Co. and Distillers Corp 

Marc A. Cote, Montreal chapter cha 


mittee 


man, heads the host chapter con 


Technical program is under the direct 


of Fred J. Schmitt of Chicago, nat 


Left: Looking over the city from Mount Roya 
visitor sees Jacques Cartier Bridge 
with Sainte Helene Island. Old stone 
island have survived both French and 
Right: A horse-drawn caleche starts 
to the mountain park, which is closed to 
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an, Gerald A. Rogers, lo- 


Jorne of Rochester, N. Y., 
mmitteeman. 

save some time for 

g by bus, open-top sight- 

r horse-drawn caleche. 

st cities in North America, 

Afontrea settled over three cen- 


rounded by French cafes, 
lubs, more churches and 
n Rome, stone forts and 
iildings, a tenth of the 
llion people live in the 

Ca 
Dominion Square you'll 
tment stores, smart shops, 
es ncial houses, and China- 
4 1 step into Notre Dame 
ld French section, you’re 
find it can accommodate 
pers. In one of its bel- 
swing 12-ton bell, largest on the 


Built Around Dead Volcano 


Notre Dame de Bonsecours Church, 
es seek divine protection 
ea. Throughout Bonsecours 

hear spirited bargaining 
wes 
he hilly side you come to 

Scot aronial buildings of McGill 
Farther on pilgrims con- 

p the long steps to St. 
ry. Nearby at Musee His 


Canadian, lifelike wax figures 

( ia’s history. From Mount 

Park, a once-volcanic bulge that 
itural lookout, the Adiron- 

limly beyond the St. Law- 

Shot e for Canadian and foreign 


abitant handicrafts is an 
Before entering Can 
from the United States can 
pping funds by convert- 
Canadian drafts at the 
int. American currency 

it par in Canada. 


Duty-Free Limit $400 
Returning tourists may bring $100 
chandise into the United 
48-hour stay, $400 worth 
American immigration offi 
juest citizenship identifica 
registration fee is $1 for 
for others. Banquet reserva- 
per plate, those for the wel- 
yn, $2. The all-day Lauren- 
sts $5, including cocktail and 
ishion show luncheon tickets 


Res n forms for hotel accommo- 


i the main social events are on 
nsert in this section. To be 
her good time with ASTE, 


w SO we can count you in. 


‘luminated cross towering 
yal is a beacc for travelers and 
French archit haracterizes the 

Strict A woodcarver carr es on a 


tant craft. Right: ASTE convention 
the Mount Royal Hote Some 


9 stores are located along St. Cath- 
A ghtseeing bus pauses before St 
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Program 


Nemi-Annual Meeting 


American Society 
of Tool Engineers 


MOUNT BROVAL HOTEL 
MONTREAL. QUEBEC 


OCTOBER 27. 28. 29. 1919 


Speakers 


C. D. Howe Camillien Houde 


C. R. Lewis J. K. MacKeigan R. P. Trowbridge 


Sam Tour J. R. Roubik 


ae, 


A 


G. S. Clarke E. L. Barker W. A. Thomas 


Thursday. October 27 


8:30 A.M. 
Registration Opens, North end of 


(Advance registration, 7:00 P.M., Wednes 1, 
9:30 A.M. 


Plant Tours—Canadian Car & Foundry ¢, 
Turcot Works; Canadian Vickers. [td 


10:00 A.M.—12 Noon 
Scenic Films, Ballroom, Roof 


Montreal, River of Canada, Autumn 
Laurentians, Four Seasons (Gatineay F 
Tackle Busters, Skiing in the Lav 


12 Noon 
Welcoming Luncheon, Normandie Roof 
Speakers—His Worship Camillien Houde, 


of Montreal, and a Montreal industrialist + 
announced 


2:00 P.M. 
Technical Session, Salon B, Mezzanine 
Chairman to be announced 


“Mold Die Hobbing,” Islyn Thomas, Pres 
Thomas Manufacturing Corp., Newark 
and Edmund W. Spitzig, Hobbing Sup. 
Newark Die Co., Newark, N. J. 


“Mold Die Finishing,” speaker to be an 


2:00 P.M. 


Technical Session, Salon A. Mezzanine 


Chairman, Leonard G. Singer, District Ma 
Williams & Wilson, Ltd., Toronto, Ont 


“Application of Standard Tool Parts to Cut Costs 
W. Arthur Thomas, Superintendent of 1 
Engineering, Ford Motor Co. of Canada 
Windsor, Ont. 


2:00 P.M. 


Plant Tours—Dominion Engineering Works, | 
Lachine; Northern Electric Co., Ltd., Telep! 
Div., Shearer Street, and Wire and Cable I 
Lachine 


8:00 P.M. 
Technical Session, Brittany Roof 


“A New Concept of Surface Measurement, ©! 
man, Gerald A. Rogers, Sales Engineer, R 
Machinery Co., Ltd., Montreal 


“Surface Finish Control and the Making of Maste! 
Standards,” Arthur F. Underwood, H 
Roy P. Trowbridge, Project Engineer, ! 
ical Engineering Dept. 5, Research Lal 
Div., General Motors Corp., Detroit, M 


“Calibration of Master Roughness Standards #! 


Their Use,” Dr. Clayton R. Lewis, Staff ! 
Engineer, Chrysler Corp., Detroit, Mi 
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Vriday. October 28 
9:00 A.M. 


P| a! urs RCA Victor Co : Ltd 9 30 A M ; 
Ltd., Cartierville 


9:30 A.M. 


Directors Meeting, Brittany Roof 


10:00 A.M. 


lech | Session, Salon B, Mezzanin 
A. B. Chevrier, Sales Engineer, Up- 
en & James, Ltd., Montreal 

Use of Low Melting Point Alloys for Tool and 


Die Work,” speakel to be announced 


rechnical Session, Salon A, Mezzanine 


Samuel Pedvis, Sales Manager, Up- 
Ma leen & James, Ltd., Montreal 


‘Special P yes Machines from Standard Units, 
B: President, Modern Tool Works 
nto Ont 


2:00 P.M. 


Plant Tours—Canadian Pacific Railway Co., Angus 
s Montreal Locomotive Works, Ltd 


2:30 P.M. 
echnical Session, Salon B, Mezzanine 


‘Low Cost Tooling—Estimating and Economics,” 
John R. Houghton, Assistant Super- 
Manufacturing Methods, Telephone 

thern Electric Co. 


Predesign Estimating,” G. M. Foster, Assistant 
S tendent of Manufacturing Engineering, 


Dix Northern Electric Co., Ltd., 


OSTS 
Postdesign Estimating,’ George S. Clarke, Assist- 
va ntendent, Machine and Tool Manu- 
Telephone Div., Northern Electric 
Montre il 
2:30 P.M. 
lechnical Session, Salon A, Mezzanine 
innounced 
8:00 P.M. 
Technical Session, Br ttany Roof 
H Machining,’ Chairman, James O. Horn 
lanager, James O. Horne & Co., Roches- 
aster 
M ¢ Hot Workpieces,” J. R. Rout Lecture 
nanics eee tte University and Re- 
Di pt Kea ney & Trecke ( p Mil 
W 
Wis 
al 


Spot Machining,” Sam Tour, Chairman of 


Saturday. October 29 


10:00 A.M. 
Technical Session, Salon D, Mezzanine 


Chairman, T. J. Tracey, Sales Engineer, Can- 
adian General Electric Co., Ltd., Montreal 


Bary Quality Control,” John K. MacKeigan, 
Chief Inspector, Tire Div., Dunlop Tire & Rub- 
ber pane Co., Ltd., Toronto, Ont 


Motor Tour through Laurentian Mountains 


Luncheon at resort hotels 


6:00—7:00 P.M. 


Banquet Reception, Ballroom Balcony and Foyer, 


Roof 
7:00 P.M. 
Semi-Annual Dinner, Ballroom, Roof 


Address, “Industrial Canada—Today and Tomor- 
row,” by Clarence D. Howe, Minister of Recon- 


struction and Supply and Minister of Trade and 


Commerce, Government of Canada 


Entertainment 


LADIES PROGRAM 
Thursday. October 27. 2:00 P.M. 
Plant Tour—National Breweries, Ltd 


Friday. October 28. 9:30 A.M. 
Plant Tour—Imperial Tobacco Co. of Canada, Ltd 
12 Noon—Fashion Show Luncheon, Palm Court 


2:00 P.M.—Plant Tour, Distillers Corp., Ltd 


Technical 


Chairmen 


F Schmitt G. A. Rogers 


T Horne L. G. Singer 


ri 


4 

k 

® 

‘ 
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HEN INDUSTRY depended on 

coal-fed steam power, the Lauren- 
tian Mountains north of Montreal 
seemed of no commercial value. Today 
they are a priceless asset. Ever since the 
ice age they have cradled innumerable 
lakes at varying levels. Now sluggish 
deeps, now boiling rapids, the water in 
hundreds of rivers fed by these natural 
reservoirs is first stored up, then sudden- 
ly released. 

Converted into hydroelectricity, this 
surge of energy is the motive power for 
more than 90 percent of Canada’s produc- 
tion. It makes Montreal the hub of the 
nation’s industry. 

But the 10 million horsepower already 
harnessed is only two-fifths of the hydro 
potential. Capital equipment now being 
manufactured to further advance the 
country will be inspected by the ASTE 


convention party during tours of Mont- 
real plants. 


High Speed Paper Mill Machinery 


Approximately half of Canada’s horse 
power capacity is developed by turbines 
from the Dominion Engineering Works, 
a pioneer in electric steam generators. 

Visitors to this plant will also see enor- 
mous papermaking machines expected to 
break their prototypes’ world speed rec 
ords in producing newsprint, Canada’s 
largest export. Roll construction is par- 
ticularly interesting. A special machine 
drills thousands of small holes in rubber 
covered drying rolls. Huge lathes turn 
cast rolls 10 feet in diameter; carbide tools 
machine others of chilled cast iron. 

A host of other heavy industrial prod- 
ucts will be shown in the Dominion plant, 
said to house the country’s greatest 
variety of machine tools. More than a 
tenth of its 1800 employees are in the 
engineering division. 

Left from top: Power cable is dried under vacuum 
in these tanks at Northern Electric Co., then impreg- 
nated under pressure with a hot mineral base oil 
compound. A high production rubber press forming 
machine at Canadair, Ltd. produces multiple contour 
aircraft parts One side of a railway passenger car 
is positioned in a vertical jig for spot welding at 
Canadian Car & Foundry Co. Hydraulically operated 
automatic clamps open and close as the cutter passes 
in milling 75 ST material for main spar caps of the 
Canadair Four. Right: A damaged ship has limped 
into drydock for repairs at Canadian Vickers, Ltd 


Boosts Nation’s Production, Modernizes Plants ASTE Will Visit at Montre,! 


How Canada spans its vast territo; 
will be demonstrated in trips t 
builders of transportation equipn 
The Turcot plant of Canadian 
Foundry Co. will show how the 
structure of a passenger car is \ 
Side framing is joined by hand ar 
ing, side sheet sections by automat 
merged arc welding. Then a 
side sheet skin is placed against a vert 
jig about 90 feet long and stret 
fore spot welding to the frame 


Foundry Setups for Car Wheels 


In the wheel foundry, setups 
ducing as many as 260 chilled iron frei 4 
car wheels per day will be observ 
terest will also center around the 
tion and erection of sub-assemt 
the buildup of roomettes for m 
sleeping cars. 

To haul such cars Montreal Locon 
Works, Ltd., makes steam and D 


electric locomotives for railways in ( 
ade, Europe, Asia and Africa 
Included in the tour of this plant 


be machine, boiler, hammer, wheel 
tender tank and truck shops ! 
ing component parts. The Society g: 


will see broad gage steam locon 
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Diesels in process of 


\ngus Shops of the Cana 


lway Co., construction 


stock are 


ng 
Powerful electric travel 
the erecting tracks and 
yp in the locomotive 


sno} 


ir freight and passen 


atter department com 
sh is applied to steel car 
from equipment manu- 
er of auxiliary metal- 


will be included in the 


ids and Repairs Ships 

nadian Vickers, Ltd., will 
mbers around the com- 
here vessels for Canada 
es are under construc 
rations feature steel plate 
tal fabricating, advanced 

niture making 
ng dock of 25,000 tons ca- 
England and towed across 


At ships are completely re 


ng division machine shop 
per machinery, ship’s 
shers. Pressure vessels are 

ler shop, while distillery 
neral coppersmithing are 


ocess engineering di 


Swil ft for travel overland and 
ff the lines at Canadair, 
ition includes Bliss press 

I 


extrusions and a 


that shapes wing tips by 
eet forming. In making 
gear trunnion fittings and 
ttings, a Hydro-Tel profile 
1. Special hydraulic clamps, 


s and heated bending dies 


rk mult 
worke 
R ay Co 
Assembly oper- 
cA 
RUA V r Uo 
eratior 
E mt at the 
as y Lo udes 
A 
A Norther 
on molded 
é 2 ect 
y age of 


form the sweepback and dihedral on 75 

ST spar caps 
Among other operations to watch along 
the Canadair tour are panel wiring, hy 
draulic controls and engine preparation, 
propeller checking and final asse mbly 
Through telephone equipment con 
tributed by Northern Electric Co., Ltd 
immediate communication is possible be 
heca 


tween remote parts of the world’s third 


largest country. 


Complicated Tooling for Plastics 

The complex tooling for fabricating 
telephone sets involves operations 
optical and precision contour grinders, in 
duction heating equipment, jig borers 
duplicators and a liquid honing mat hine 
Press tools, mirror finished plastic molds 
and the wide use of conveyors in assembly 
also may be studied in this plant 

High speed wire drawing, stranding, 
twisting, covering, insulation and rein 
forcing of cables will be followed intently 
in the wire and cable division, whic! 
processes fine filament wire thinner than 
a human hair to huge armor plated sul 
marine cables for trans-oceanic communi 
cation. 

Although Canada has not yet begun 
telecasting, RCA Victor Co., Ltd., 1s 
already making sets for customers 1 
border cities where nearby U. S. broad 
casts can be picked up. After touring the 
main parts of this plant, the ASTE party 


will see the television test setup, the radi 


receiver assembly lines and the record 


factory. 
Nearly all the plants on the program 
make other important produ 


they will show in process 


. 
receive 
Ei wwe 
Sept er, 1949 


Host Chapter Convention Chairmen 


M. A. Cote T. C. Hil R. A. Byror 
General Chairman Plant Tour Registration 


NV. F. Stewart M. Dav 


Transportatio 


Places You'll Want to See in Montreal! 


1 Dominion Square 8 Theatres 17 Queen's Hotel 26 Viger Square 
2 Sun Life Building 9 Christ Church Cathedral 18 Canada Steamship Lines 27 City Hall 
3 St. James Cathedral 10 Phillips Square 19 CPR Windsor Station 28 Chateau de Ramezay 
1) St. James Church 20 Provincial Transport 29 Notre Dame de Bon 
12 St. Patrick’s Church 21 LaSalle Hotel Church 

5 Windsor Hotel 13. Chinatown 22 McGill University 30 Bon Secours Market 
6 Mount Royal Hotel 14 Victoria Square 23 McCord Museum 31 Place d’Armes 

ASTE Headquarters 15 CNR Tunnel Station 24 Redpath Museum 32 Notre Dame Church 
7 Laurentien Hotel 16 CNR Bonaventure Station 25 Mount Royal Park 33 Sulpician Seminary 


A 
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qu 
arty with comfortable rooms, fine meeting 


Rae - 


For the ASTE Convention, October 27, 28, 29 


nly once before has ASTE visited Canada 

| it was a red-letter occasion still talked 

Then you saw the English side of 

dian hospitality. This time you'll be en- 

‘ained in the French manner at the “Paris 
‘New World.” 


\f you’ve saved your vacation for fall, bring 


» family to the convention—there’ll be ac- 


es to interest everybody. 


‘he Mount Royal Hotel will be our head- 
irters. Itcan accommodate the whole ASTE 


testa 
FILL IN 1225 
AND MAIL 
THESE CARDS} 884 
TODAY Bis 
BE 


and banquet facilities and six restaurants, 
including a smart night club and a cozy 
tavern for men only. 


But the management needs to start count- 
ing noses so it can make plans for housing 
and feeding the Society smoothly and effi- 
ciently. Sharing rooms will help speed hotel 
service. 


So—fill in the room reservation card below 
and mail it now. October 15 is the deadline. 
The next page tells you how to make reserva- 
tions for the social events. 


Reom Reservation Request 


Please reserve the following accommodations for me during 
the ASTE convention at Montreal, Que., October 27-29: 


No. Rooms No. Persons per Room Type Room Rate Preferred 
Arrival Date. ... Time Departure Date Time 

Name 


Reservations assigned at next available rate when 
Reserved rooms not guaranteed for morning arrival 


RESERVATIONS CLOSE OCTOBER 15 


Mail with remittance to: 
Mr. Howard M. Windsor 
Secretary to National Program Committee 
American Society of Tool Engineers 
10700 Puritan Avenue 
Detroit 21, Michigan 
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You’ll feel at home right away at the Mont- 
real convention. It will open with a welcom- 
ing luncheon, Thursday noon, sponsored by 
the Host Chapter. The mayor of Montreal 
will officially weleome ASTE; an industrialist 
will tell something about manufacturing in 
Canada. You'll meet other Canadian execu- 
tives and your Society officers. 


From then on you'll be busy attending tech- 
nical sessions and plant tours and seeing the 
town. Saturday the entire convention party 
will motor through the Laurentian Mountains, 
lunching at one of three selected resort hotels. 


By Your Montreal Hosts 


Closing event will be the banquet that eve- 
ning. Before dinner there will be a reception. 
A distinguished engineer who is Minister of 
Reconstruction and Supply and Minister of 
Trade and Commerce for the Government of 
Canada will be the after dinner speaker. An 
entertaining floor show will wind up the 17th 
Semi-Annual Meeting. (This may be your las! 
opportunity to attend a semi-annual ASTE 
convention. Tentative future plans call for 
annual conventions and regional meetings. ) 


To be sure you and your guests have places 
at the luncheon and banquet, order your 
tickets today on the perforated form below. 


FIRST CLASS 
Permit No. 10782 
(Sec. SIOPL GR) 
DETROIT, MICH. 


BUSINESS REPLY CARD 


No Postage Stamp Necessary If Mailed in the United States 


FILL IN 
AND MAIL 


MR. HOWARD M. WINDSOR 

Secretary to National Program Committee 
AMERICAN SOCIETY OF TOOL ENGINEERS 
10700 PURITAN AVENUE 

DETROIT 21, MICHIGAN 


TODAY 


Banquet and/or Luncheon Ticket Order 
Please make the following reservations for me: < 


errr >: tickets for Welcoming Luncheon, Oct. 27 @ $2.00 $........ 
seuseosi tickets for Semi-Annual Dinner, Oct. 29 @ 7.00 ........ 


Enclosed is [J)check [] money order in the amount of $........ 
in payment of 
at 


for above events at the ASTE Semi-Annual Meeting ' 


ADVANCE RESERVATIONS CLOSE OCTOBER 20 
Do not send currency. Please make checks and money orders payable to Society only. 
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B52 ( »mmittee To Hold 


ation Meeting 


lich —The ASA Sectional 
52—Classification of Ma 
ls, Fixtures and Gages— 
mber 23 at the Engi 
f Detroit, L. B. Bel 
1ational standards chair 

inced 
by ASTE through the 
ndards Association, this 
nts the Society’s first ac- 
ion in_ standardization 
en the undertaking was 


Mr. Bellamy will call the 

jer, followed by R. B 

g ty president, who will give 
ry address 

M gert, vice-president of Uni 

ts Co., Dearborn, Mich.., 

Ibjectives and Advantages 

Standardization” and Dr. 

lard, secretary of the ASA 

Standards Committee, will 

Method of Work of Sectional 


ry 


nder the Procedures of 


Will Organize Activities 


ng othcers the committee 
i work, considering past ac 
tives, formulation of scope 
ng, Organization of sub-com 
ler in which s¢ ctions of 

attempted 
sentatives are E. E 
ilting manufacturing en 
{ I t and International Co., 
4 i t Manufacturing Div.. West 
Corp., Pittsburgh, Pa.: 
ind, production manager, 
Br Co., Rockford, Ill.: W 
perintendent of tool en 
ng, Ford Motor Co. of Canada. 
\ r, Unt.: G. § Wilcox, 
ry nanager, Plymouth 
Corp., Detroit; Mr. Bel 


manager, Sterling Grind 
' Detroit; and Mr. Swigert 
Many Fields Represented 
ipating organizations and 
tatives are: American So 
ils, Dr. Taylor Lyman, edi 
M Handbook, ASM, Cleveland. 
f Automotive Engineers, 
I ipervisor, materials and 
luction engineering sec 
Motors Corp., Detroit. 
au of Standards, 
Department of Commerce, 
D. C.; American Iron & 
D. J. Giles, vice-presi 
Electric Steel Co., La 
M. E. Cummings, assist 
dent, Crucible Steel Co. 
New York City 
tandards Association, Tele 
( IT. Prendergast, West 
Co., Chicago, and 
R. Townsend, Bell Tele 
ne | tories, Murray Hill, N. J. 
Nat Machine Tool Builders’ As- 
’. Hoagland, master me- 
& Whitney, Div. Niles 
Co., West Hartford, Conn., 
m°epten 1949 


Montreal Is Nearer Than You Think 


Here are traveling times and distances from kev ASTI cities 

to the fall convention locati: Plan vour trip accordingly, 
lo Montreal By Air By Train By Auto 
from: Hrs. Mins. irs. Mins. Miles 
Atlanta, Ga 9 


Boston, Mass 
Buffalo, N. Y. blo 
Chicago, Ill. 
Cleveland, Ohio 4 


Denver, Colo 8: 
Detroit, Mich 400 
Hartford, Conn 
Houston, Tex 13 40 
Kansas City, Mo 8 25 
Los Angeles, Calif 12} 2 
\l nneapolis, Mint 8 | 
New York City 2 10 
Philade phia, Pa 3a 
Portland, Me 5 44 
Rochester, N.Y 

Seattle. Wasl ‘ 

Toronto, Ont | 
Washington. D. ¢ 135 


and alternate, A. G. Knight, chief eng 
neer, Hendy Machine Co., Torrington : 
Conn Pressed Metal Institute Ray Other News im This Issue 
Peterson, president, Peterson Engineer 
ing Co., Toledo, Ohio, and Bureau f sine ie , 
Ships, Code 350 Navy Department B 
Washington, D. ¢ B 
Reactivation of this committee 
Standards Chairman Bellamy states, will Ct 
establish the Society with other leading Det 
standardization organizations and satisfy E 
a long felt need of the membership , 
Kansas City Fishermen 
Spend Weekend in Ozarks | 
Kansas City, Mo—A group of 40 ms 
Kansas City tool engineers with their ; 
families and friends spent an enjoyabl: 
weekend, July 8-10, at Osage Beach o1 
the Lake of the Ozarks ( ge Meeting 
With Past Chairman Amber Brunsor Our § 
acting as guide and boat towing special . eee 
ist, the enthusiastic anglers caught good 
strings of crappie Chanter 
Other activities included an evening we Ss meeting news 
ride on an excursion boat and swimming 


11/30 126 
2150 R56 | 
1800 577 
9 $38 
1888 
3 1337 
2 20 117¢ 
of 
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n 
SA fy 619 
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Crack horseshoe pitchers at Boston chapter outing 
make decision difficult on this play. From left: H. C 
Roth of L. S. Starrett Co., Athol, a guest; L. H 
Laughton and R. G. Roth of Worcester chapter, and 
J. N. MacAllister, another quest from L. S. Starrett Co 


| Boston Outing Gives 200 
| Day of Golf and Games 


Boston, Mass.—Favored by a clear 
sunny day, approximately 200 members 
and guests of Boston chapter enjoyed a 
summer outing recently at Tyngsboro 
Country Club, Tyngsboro, Mass. 

Golf was the main attraction, with 
three games of softball, lively horseshoe 
and shuffleboard contests for variety. 

A buffet luncheon was available dur- 
ing the day. After the sports program 
had been run off, sharpened appetites 
,' were appeased with a roast beef dinner 

served in an open pine grove. 

Golf and softball winners were awarded 
=e prizes and everyone present received an 
attendance prize. In the evening several 
singing and dancing acts were presented. 
Walter F. Jones, arrangements chair 
| man, and his committee, were in charge 


of the successful affair. 


Yost Honored at Outing 


Evansville, Ind —On July 11 some 
80 members and guests attended Evans- 
ville chapter's fourth annual stag picnic 
at the Servel, Inc. picnic grounds, owned 
and operated by company employees. 

Highlights of the program included 
presentation of a past chairman pin to 
Clyde Yost by Howard McMillen, na- 
tional finance chairman, and drawings 
for attendance prizes. 

Roy Ackerman, program chairman, was 


in charge of arrangements. Walter 
Schneider, Walter Stippler, Charles 
e Thuman, Roman Wannemuehler, Paul 


Wetzel, Walter Lochmueller, Arthur UII 

man, Clyde Yost, Harry Ferguson and 

Bernard Pampe, of the chapter executive 

committee, assisted Mr. Ackerman with 
| the serving and entertainment. 
| 


Acme Briefs Name 


Buffalo, N. Y.—The Acme Pattern 
and Machine Co. is now known as 
Acme-Winter Corp., O. W. Winter, com 
| pany president, has announced. 
| Mr. Winter, a former president of 
ASTE, indicates that new products and 
developments are to be released by the 
44-year-old Buffalo firm. 
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A group of alumni from Wilbur Wright Vocational 


School, Detroit, forms a second student section of 
Detroit chapter. C. D. Lowell (left) and S. C. Phillips 
right), instructors at the school and ASTE members 
were instrumental in organizing the section 


Detroit Chapter Forms 


Second Student Section 


Detroit, Mich.—Detroit chapter has 
established its second student section 
among a group of 14 alumni of Wilbur 
Wright Vocational High School. 

S. C. Phillips, a faculty member, did 
the preliminary organizing under the 
direction of C. D. Lowell, head of the 
drafting department and evening school 
principal. Both instructors are members 
of Detroit chapter. 

Mr. Lowell, presiding at the recent 
organization meeting held at the school, 
introduced several chapter officers. 

M. O. Cox, chairman, spoke on “What 
Is the ASTE?” C. M. Smillie, first vice- 
chairman, described ‘Benefits of Mem- 
bership in ASTE” and G. F. Bush, edu 
cation chairman, named “Qualifications 
for Membership in ASTE.” 

“Operation of a Student Section” was 
outlined by Ernest Ladinig, chairman of 
the Detroit College of Applied Science 
section. 

At the conclusion of the formal talks, 
the meeting was opened for questions and 
discussion. The majority of the student 
group submitted applications for mem- 
bership. Election of section officers will 
be held at the first fall meeting. 

After the meeting refreshments were 
served by the parent chapter. 


Kallemeier Heads 


Annual Stag Picnic 


St. Louis, Mo.—One of the most en- 
joyable outings ever sponsored by St. 
Louis chapter took place July 9 at 
Tamme’s Grove, Fenton. R. C. Kalle- 
meier was chairman of the stave picnic 

The tool engineers tried their hands 
at softball, corkball, swimming, horse- 
shoes, cards and other table games. 
Each member was awarded an attend 
ance prize, plus a chance at the tradi- 
tional grab bag. 

Address of the day was a transcrip- 
tion by “Senator Johnson from Ar- 
kansas,” played repeatedly. 


\' 


Howard McMillen, ASTE ationa 
presents a past hairma t t 
immediate past chairman of Eva 


hapter’s fourth annual stag p 


Golf Tournament Lead: 
Field Day Events 

St. Catharines, Ont.—Niagara Distnet 
tool engineers got together recently { 
their annual field day, at Chippewa 
Course, Niagara Falls, Ont 

Nearly 150 people enjoyed a full 
and evening of outdoor events. Ninet 
entered the golf tournament, prizes 
awarded to D. Colbuk for low 
Wilsher, low gross, with a special awa 
to D. Mackintosh for high gross 
Henderson won at bowling and A. Ra 
dall and J. Saxton swept the field 
horseshoe pitching 


Supper was served in the clubt 
followed by a drawing of attendanct 
prizes. J. Little, who obtained the pnze 
awarded them to more than 60 winners 

Norman Coleman, chapter chairma 


commented on the record attenda 

which brought visitors from Buffalo # - 
Rochester, N. Y., Toronto and Har % 
ton, Ont. In closing he thank Ente 
tainment Chairman Albert Clarkson @ 

his committee for their splendid handli 

of the event. 


Takes Southern Post 
Salem, Va.—Leo J. Panta rmet 
manager of the Buffalo, N. ¥ lant 
Yale & Towne Mfg. Co., has n tram 
ferred to the Salem plant as m nage! 
Mr. Pantas, a member 
Niagara Frontier chapter, 1s 
graduate of the Yale & Tow appret 


tice school to become plant ana 
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Lecture Features 
esign Problem 


h.—R C. Heinmiller, 
LeMaire Tool & Mfg. Co., 
nal meeting of the season 
College of Applied Science 

t chapter 
Machine Design,” he dis 
ts of an actual problem 
grey iron flywheel housing 

tive producer 
M } ler led the 
cess of designing a ma 


students 


job. Dwelling in detail 
gn, he pointed out factors 
considered 

After t istomer’s final approval is 
added, the machine is de- 
the tool and the fixture. 
essed benefits of utiliz- 
ponents on the machine 
Mr. Heinmiller empha 
advantages and drawbacks of a 
ne design. A stimulating 

d followed his talk 
hnical program, refresh 
rved and a film was shown. 
section chairman, pre- 


ting 


STE Show Moved 
fo Philadelphia 
Detroit, M —The 1950 ASTE Ex- 
be held the week of April 
n Hall, Philadelphia, ac 
g t m announcement by Harry 
xecutive secretary. 
gir scheduled for the Public 
t Cleveland, Ohio, March 
w is being moved to the 
industrial center because 
which have since developed. 
nges in time and location 


benefit both exhibitors 
s will never get across 
mes under his pines, I 
Good fences make good 


ert Frost—Mending Wall 


Fond du Lac Fishermen 
Compete at Green Lake 

Fond du Lac, Wis.—Approximately 
50 members and guests of Fond du Lac 
thapter sailed July 30 from Norton 
Brothers Dock, Green Lake, Wis., for 
an afternoon fishing stag All were 
equipped with tackle to compete in 
catching the largest fish, most fish and 
smallest fish. 

The party left in three large launches 
towing five smaller boats supplied with 
minnows and worms. Arriving at the 
fishing holes, the sportsmen transferred 
to the smaller craft and the contest 
was on 

“Butch” Faith, Fred Leicht and Dick 
Leicht kept the crowd in good humor 
with iced beverages 

Late in the afternoon the launch 
took the group to “Sugar Loaf” beact 
for a shore lunch and the awarding of 


prizes before the return trip 


Tells How Branch Plant 


Assembles Automobiles 
Calif.—Problems 


countered in building automobiles far 


Los Ange les, 


from the parent plant were discussed 
by Martin La Ross, production and tool 
engineer of Buick-Oldsmobile-Pontia 
Assembly Div. of General Motors Corp 
South Gate, before 154 members and 
guests attending a Los Angeles chapter 
meeting, July 14, at Roger Young Audi 
tor1um 

By using coordinated parts and utiliz 
ing existing holes in tooling and index 
ing, Mr. La Ross explained, bodies ars 
built up in a series of weld assemblies 
at the rate of 55 per hour 

Continuing, he described how sub 
assemblies for three models are assembled 


into complete vehicles in one plant 


Almand with Norton 


A release from Atlanta chapter, ap 
pearing in the July issue, identified Zack 
Almand, a technical speaker, as asso 
ciated with Carborundum Co. Mr. Al 
mand has been an abrasive engineer for 
Norton Co. since 1940, according to ar 
executive of that company. 


IN 


Situations Wanted 


LAYOUT MAN—43., experienced in 
truck manufacture—steering geometry 
installation of mechanical equipment, 
frame construction, body detailing, body 
hardware, die casting dies, plastics ap- 
plications. Developed special fuel tank 
for inside-of-frame location; motor and 
transmission brackets for mounting on 
rubber. Have thorough knowledge of 
tool design standards and practices 
Married, references on request. Ad 
dress replies to Box 177, American 
Society of Tool Engineers, 10700 
Puritan Ave., Detroit 21, Mich 

MECHANICAL ENGINEER—26, in 
terested primarily in machine design 
Three years’ naval experience in hy 
draulic maintenance and some shop 
background. Would like further shop 
work to become more familiar with 
tools and machines. Have B.S. in ME 
Prefer connection with stable firm in 
North Central States. Detailed quali 
fications upon request. Please address 
Box 174, American Society of Tool En 
gineers, 10700 Puritan Ave., Detroit 
21, Mich 

PRODUCTION OR COST ESTI 
MATING ENGINEER—23, aggressive 
desires junior position in these fields 
Production engineering graduate from 
Detroit College of Applied Science 
Single, free to travel. Please write to 
Box 176, American Society of Tool 
Engineers, 10700 Puritan Ave., De 
troit 21, Mich 

SALES ENGINEER—District repre 
sentative for special machines and 
tools for Michigan industry. Wide ex 
perience in grinding and honing: well 
acquainted in auto industry. Fifteen 
years experience. Can furnish excel 
lent references. Reply to Box 175 
American Society of Tool Engineers 


10700 Puritan Ave., Detroit 21, Mich 


fron 4 Motor Co attended Detroit 
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OUR SOCIETY 


By H. E. Conrad 


It’s most pleasing to hear the many 
favorable comments on the Handbook. 
More gratifying to me, however, is the 
fact that over $27,000.00 in cold cash 
was laid on the barrelhead, so to speak, 
before the book was published. This 
trernendous display of confidence in the 
Society by its members is certainly sig- 
nificant of the power of our strength and 
integrity. 

Plans for the Montreal convention are 
progressing satisfactorily. As is usual in 
planning a function of this proportion, 
there are always the last minute upsets 
but, so far, nothing serious has gone 
amiss. 

The elected officers are planning their 
meeting for August 20-21 here in De- 
troit. I only hope all the committee re- 
ports are in by that time. After the offi- 
cers’ meeting comes the Finance Com- 
mittee meeting in September and, by 
that time, everything should be in readi- 
ness for the Board of Directors meeting 
at the Montreal convention. 


Show To Be in Philadelphia 


A change has been made in our origi 
nal plans to hold the 1950 Industrial Ex- 
position in Cleveland, Ohio. Instead, the 
exposition will be held the week of April 
10, 1950, in Convention Hall, Philadel 
phia, Pennsylvania. Certain factors be- 
yond our control in Cleveland dictated 
this change in the best interest of our 
exhibitors as well as the Society. So, 
the next big ASTE show is going to be 
in “Philadelphia—the workshop of the 
world.” 

Preliminary contacts with Emil Kitz- 
man, chairman of the Philadelphia chap- 
ter, and Roy Paulsen and Kenneth Rid- 
dle, his first and second vice-chairmen, 
assure us all a hearty welcome and an 
outstanding convention loaded with ex- 
cellent plant tours and splendid technical 
sessions. Advance reaction on the show 
is also most encouraging. 


Office Romances 


rhe moon must be slightly off its reg- 
ular orbit. This is definitely indicated by 
the fact that June is coming in August 
this year—at least insofar as the head- 
quarters office is concerned. There will 
be two marriages this month involving 
three of the headquarters staff. Miss 
Maxsine Erickson, who has been on the 
staff since December 1942 and whom 
most every ASTEr knows, winds up her 
many romances on August 20. The lucky 
guy is George Bobbish (an ASTE mem 
ber in good standing). The other two in- 
volved in this June in August business 
are Margaret Howes and “Nick” Carter. 
Most of you remember Margaret as the 
girl who handled our housing reserva- 
tions at the 1948 Exposition. “Nick” is 
our bookkeeper and, incidentally, didn’t 
get a chance to turn many pages before 
Margaret turned his head and it wasn’t 
long after that before the die was cast 
and August 14 is to be the day. 
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¢ 
Utica Daily Press photo 

E. J. Masucci (right), chairman of Mohawk Valley 
chapter, introduces J. L. Schwab (center), New England 
divisional manager Methods Engineering Council 
Bridgeport, Conn., and E. B. Wallin, superintendent of 
methods and standards, Remington Arms Co., Ilion 


N. Y., following Mr. Schwab’s recent lecture before the 
chapter 


Frances Watson, Frank Wilson’s girl 
Friday on Handbook activity, is expected 
back in the ofhce on August 15 after a 
rather rugged vacation, having spent all 
but two days in the hospital undergoing 
emergency surgery. We've missed her 
and are glad she came through in such a 
splendid manner. The Handbook activity 
needs her just to handle the rush of or 
ders. 

September starts our chapter activities 
and, from what has been reported, it 
looks as though all chapters are getting 
off to a good start. Let’s everybody put 
our shoulders to the wheel and keep 
things moving in the nght direction. Re- 
member, everybody, “get one” and win: 
(1) get a new member; (2) get a Hand 
book; (3) get a building fund certificate 
(done). How about finishing the others? 


B. D. Marshall (left) of Chevrolet-Detroit Forge 
Div General Motors Cort describes drop forging 
technique for Detroit chapter members. Albert Hazzard 
right) of the Michigan Department of Conservatio 
xplains problems encountered in developing § trout 
fishing waters in the state 


Coming Meetings 


Cuicaco—September 13, Western So- 
ciety of Engineers, 84 E. Randolph St. 
Speaker from Ford Motor Co. Subject: 
“From Iron Ore to Motive Power.” 

CLEVELAND—September. Trip to De 
troit Arsenal to see new General Patton 
tank. 

MonTREAL—October 27, 28, 29, Mount 
Royal Hotel. ASTE 17th Semi-Annual 
Meeting. October 28, Semi-Annual 
Meeting, Board of Directors. 

PHILADELPHIA—September, Broad- 
wood Hotel. Executives Night. 

WINpsor—September 12, Prince Ed- 
ward Hotel. Speaker: Wallace H. Clark, 
director of industrial relations, Ford Mo- 
tor Co. of Canada, Ltd., Windsor, Ont. 
Subject: “Human Relations in Industry.” 


Auto Executive Relates 
Advances in Forging 
Detroit, Mich.—B. D. Mar 


manager of Chevrolet-Detroit 


of General Motors Corp., de 
closing lecture of the seasor Det 
chapter. 

Mr. Marshall traced the 
of drop forge technique from 191] 
he joined Packard Motor C 
prentice die sinker. At that 
die room foreman was the g 
of the forge plant. This wa 
miss proposition as a great i] 
design was left to the die sink 

The speaker gave the group exte; 
information on the machinery " 


in diemaking and on the 
required between forge plant 
ing plants and product desig 
to produce parts economically 
Prior to the technical session A 
Hazzard, Ph.D., spoke on “Dev 
Trout Fishing in Michigan's Lake 
Streams.””’ Mr. Hazzard has 


the Fisheries Institute of An: 
directed by the State Departn 
Conservation. 


In explaining the Conservat 


partment’s program for devel 
fishing waters throughout the 
called attention to the pr 


by Detroit with its large | 
the southeast corner of Michigar 


McKinney Tops Golfers 
With Low Net of 79 


Chicago, Ill—Some 40 
Chicago chapter swung the 
all-day golf tournament and 
17, at Woodridge (¢ intry ( 

With three heavily woods 
on creeks, and five par 
Bogey players found an 
difficult course 

Robert McKinney won 
dozen golf balls and a putt 
score of 99 and a handicap 
him a net of 79. R. Brooks 
a putter as second prize 

Other winners and their res 
takes were: R. Bolstad, third 
golf balls: T. Mummery, f 
balls: R. Gustison, fifth; T. V 
Bruss and H. V. Loeppert 
Anderson and T. Seaver, s 
R R. Wright, Glen Ha 
Shmittker, Harry Walker 
eighth. 

After the game dinner 
followed by card games art 
contest. Mr. McKinney 


honors in the latter event 


Transfers to Los Alamo- 
Los Angeles, Calif.—Jose} 
of the experimental enginee! 
ment, University of Califort 
transferred to an experiment 
Los Alamos, N. M., accord 
cent announcement 
An active member of |! Ang 
chapter for seven years, Mr 
the industrial relations con 
has served as chapter s¢ 


three years. 
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DEPTH OF CUT (inches) 


.070 


Z .060— 
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.004— 


.003 4 


.002— 


FEED (inches per rev.) 


30— 
35-4 
40— 
45 
50— 
60— 
70+ 
80— 


SPEED (feet per min.) 


NUMBER NINE 


Problem: 

Wanted—Speed in FPM to 
turn steel, which has a hardness 
of 200 Brinell, at .130 depth of 


cut and a .025 feed 


Method of Solution: 

1. Connect .130 Depth of Cut 
and .025 Feed with line E-F, 
which will cross Reference Line 
at point “X”’ 

2. Connect the point “X”’ and 
200 Brinell Hardness with Line 


G-H 


Answer: 

Where Line G-H crosses the 
Speed line, read the desired 
Speed—of 300 FPM 


BRINELL HARDNESS 


600 


+— 550 


220 


160 


140 


| 
| 
SBE 
e | Speeds for Machining Steel with Carbide Dies 
4 
700 =| 
600 ~ 
.050 
500 
400 040 480 “ae 
350 | 460 
.035 
440 
| .030 
250 
: F 400 
200 G | — 
180 * 025 120 
380 
140 .020 160 360 
._-120= | 018 180 
x 
100 200 | 
090-4 ™ 320 
014 
080-4 | \250 
012 
Blind 050 010 400 
240 
030 600 
025 006 
800 
018 | 1000 200 
016 <2 
014 | 1200 H | 
012 1400 180 
010 | 1600 4 
009 1800 a 
008 2000 
007 
006 | 2500 (2 
005 3000 


NUMBER TEN 


a 
O 
= 
a 
Oo 


Table of Draft Angles 


002 


ell 


ob 


of 


Depth 


6SS 


99b 


ESE 


897° 097 


Elz 902 


ipl’ LEL 


74 


SOL’ 101 


+80 


010° +890 


1S0° 


SEO’ 


SL\0° 


L800° $800 


€7S 


Ltt 


62E 


tbl 


ZEL’ 


860° S60 


780° +640 


990° £90 


8t0 


ZE£0 


910 


Sos 


80b 


SLE 


bEZ 


981 


6EL 


760° 


190° 


L8b 


£6E 


LOE 


927 


bel 


680 


6S0° 


0£0° 


69b 


6LE 


962 


ELI 


Ebl 


Sil 


ool 


S80 


140 


670 


i400 


b9E 


602 


991 


LEL 


Oll 


960 


180 


890° 


SSO 


870° 


OSE 


€LZ 


901 


760° 


610 


990 


6£0° 


£20 


£10 


Slt 


SEE 


£61 


€Sl 


6El 


971° 


bil 


LoL 


880 


S10 


£90 


0S0° 


8£0 


$70" 


£10 


L6E 


0S2 


Lel 


601 


960 


S80 


090 


8b0° 


9£0° 


Z10 


900 


6LE 


90E° 162 


6€Z 


SLL’ 


Obl 


O21 


Sit’ Otl 


OOl 


760° +880 


780° 


690° 990 


SSO 


€70° 


£S00° SSOO 


Sit’ 


SOL 


+80 


£10 


790 


z7S0° 


z+0 


\Z0 


OLO 


7S00 


601 


660 


880 


640° 


690 


6S0 


6+0 


6£0 


020 


6600 


90E 


£60° 


+80 


SLO 


S90 


950 


L€0 


610 


600 


901 


160 


880° 


610° 


LLO 


190 


£S0° 


920 


810 


8800 


971 


001 


160 


990 


8S0 


6+0 


££0 


910 


800° 


dil 


£60 


S80 


410 


690 


8£0 


L€0 


Sto 


£100 


801 


980 


610 


+90 


€+0 


SE€0 


820 


L00 


001 


080 


990 


090 


£S0° 


6£0 


££0 


920 


020 


ELO 


L6l 


O91 


| 


760 


£40 


£90 


190 


sso 


9£0 


0£0 


810 


900 


£00 


+80 


990 


190 


sso 


0s0 


8£0 


zz0 


910 


zol 


SLO 


090 


6+0 


Sto 


Oto 


0£€0 


020 


bbl 


dtl 


190 


6+0 


0+0" 


S£0 


LEO 


920 


zz0 


810 


£10 


600 


971 


080 


6S0 


Lt0 


6£0 


SE0 


£70 


610 


S10 


800 


6£€00 


$Z00° 6100 


801 


L80 


890 


9£€0 


0£0 


£z0 


£70 


610 


910 


E10 


8600 


900 


££00 


9100 


680 


£L0 


LSO 


Z+0 


££0 


O£0 


$Z0 


zZ0 


610 


910 


800 


S00 


8700 


ZL0 


8S0 


St0 


££0 


LZ0 


020 


810 


E10 


6010 


600 


9900 


+00 


810 


S910 


Silo 


9£0 


£10 


Z10 


600 


£100 


L00 


$S00 


+00 


£E00 


810 


LLO 


8£00 


£00 


£Z00 


z00 


9100 


100 


S000 


| 
| + —— 
o 
~ 
8 
2 
| 

w 

7) 
| 
a w N w 
| 
2 | | taal N ~ 
: 
> 
| | 2 2 
ot m 
| = ~ 

bi 

| Pig si (8 | 8 
| 
| 21 3 | 
= | | S S = S | 
| © J ° c ° © 
| 


Ingenious Devices and Ideas to Help 


Nw the Tool Engineer in His Daily Work 


A self centering fixture solves problem of drilling parts having variable thicknesses and a speeds productior 
i hole in the end of a special handle, difh locking mechanism, The part (1) is located between jaws in 
cause thickness of the part varied slightly the lever arms (2), which pivot on the pins (3). The 
en, Was to incorporate suitable rest pads te eccentric shaft +) pushes the wedge 5) which causes the 
the fixture. The problem was solved by lever arms to lock the handle in proper position 
which not only located the hole true in Ingvar Olcerfors 
speeded production because of the handy Peoria, | 


Attachment for Drilling Angular Holes 


llustrated serves to start angular holes in tapped for a tightening screw lwo pointed screws, hardened 
ob ordinarily made dificult due to creep of and set as closely together as possible, complete the device 
ndy of the tool is a piece of flat steel, drilled The spotting tool can be an old drill, preferably with most 
liameter of the shaft, “veed” on one side and of the flute gone since the main consideration is to have a 


plain evlindrical surface bearing against the pointed screws 


ee “7 The work piece is held in a vise, or by other convenient 
| means, at the desired angle The attachment is then tight 
i / \ ened so t 1 bw the pointed screws is central 


If necessary. the screws ma he adjusted to properly align 


the spotting 


yA After the hol s spottes the attachment is slid out of the 
= Way when a ar V1 eA toliow the spotted hole Almost 
2 POINTEDE SCREWS inv angie is |x Pyle I practically any size drill can be 


The Tool Engineer pays regular page 
rates for accepted contributions to 
these pages, with a minimum of 
$5.00 for each item. 
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To Cut Thin Tubing 
To cut thin tubing in a vise without its collapsing, insert 
a wooden plug, as shown, and cut off with a hacksaw or other 
means, This method also works nicely when cutting off in a 
lathe. In that case, the plug can be held in the tailstock 
spindle and will serve to retain the cut-off portion as well as 
to prevent collapse 
Federico Strasser 
Santiago de Chile 


WOOD PLUG 


A wooden plug, inserted in thin tubing will permit cutting off 
without collapsing the tube. 


Gadget Editor. 

The Tool Engineer 

With regard to the Gadget titled “To Preserve Layout 
Lines’, in issue of May 1949, it was suggested to machine 
or shape a piece with the layout lines facing toward the 
cut. It seems that with the part in this position visibility 
would be extre mely difficult and the safety hazard would 
tend to increase, because in effect the operator would be 
working in between the machine column and the workpiece. 

A commonly used shop method for shaping work that 
has been laid out with scribed lines is the belevelled edge 
method. This procedure is used when shaping irregular 
contours, such as encountered on die sections for blanking 
dies. The worl: is first rough shaped keeping as close to 
the layout line as possible uithout permitting the cut to 
break into the layout line. 

The next ste pis to file a bevel on the layout edge, split 
ting the layout line in half. The finish shaping cut can now 
be made with the operator watching the bevel and quiding 
the tool to produce a feather edae To finish the worl: all 
that ww nece SSary is to file or grind off a few thousandths of 
an inch to remove the tool marks 

Sincere ly Yours, 
H. T. Staunton, Indianapolis, Ind. 


While Mr. Staunton’s point is valid enough from the safety 
angle, the undersigned has rough milled or shaped hundreds 
of form tools, punches and similar parts with the cut against 
the layout lines, and without being conscious of inconveni 
ence or danger. As a matter of fact, it is the preferred pro 
cedure when roughing form tools close to the line, and dan 
ger from flying chips is reduced, if anything, since chips 
fly away from the operator rather than toward him 

There is some inconvenience when shaping, but practically 
none when milling since then there is little if any obstruc 
tion to visibility. The operator sits in conventional position 
with regard to table feed, vertical and cross-feed handles 
and has practically unobstructed view of the lines. It ean 
be compared to slotting against scribed lines, when the 
lines are naturally against the cut. 

This comment does not rebut the method suggested by 
Mr. Staunton, which is accepted practise in many tool and 
die shops and which, in most cases, is entirely practical. In 


view, of long experience with this class of work, however. 


the writer must also support Mr. Strasser’s version of cut 
ting against the scribed lines. Anyway, we are frankly 
pleased with Mr. Staunton’s version and cordially invite 
all readers to criticise our Gadgets 


Tue Eprror 
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Mandrel for Threaded Parts 

One of the main problems in doing secondary yw, 
internally threaded parts is to hold the work se¢ 
concentric with the threads, while still being abl 
remove it from the holding device. On the part 
O.D. was polished and would not allow use of a 
gripping device to loosen. As there were only a 
parts, a simple but effective work holder was made 


MANDREL SOCKET HEAD WORK 
SET SCREW \ 

SLOT \ 
STEEL BALL 


Collapsing mandrel permits easy removal of threaded works 


The mandrel was made of tool steel, left soft. and t 
to fit the lathe headstock taper It was then put int 
headstock, finish turned, threads chased a free fit, a 
shoulder faced to screw the parts against. The threade: 
was then slit, along the center line, and a hole for 
screw drilled and tapped through one side. The opposit 
of the screw was “spotted” concave to seat a steel ball 

In use, the work is screwed on by hand, snug agains 
shoulder, and the set screw tightened to expand the 
After turning the shoulders and drilling a hole half t 


the part, the set screw is loosened and the part 


screwed off easily without the aid of a wrench. Eve 
the cutting pressure of the tool tightened the 
against the shoulder, when the set screw was loosen 
pitch diameter of the thread was reduced enough to a 
easy removal 
Geo. W. Brou 
{tlanta Chapte is 


8"— 45° SQUARE 


The usefulness of a triangle is increased b neans of gra 
and corresponding drilled holes 


Compasses tend to become unsteady when dra 
radi, resulting in eecentrie circles. By gradu 
hypotenuse of a triangle, and drilling small holes t 
with the graduations, large radi can be drawn w 
of a compass. Insert a pin through the end he 
pencil point through the proper hole, and draw. B 
the triangle on its side, the holes can be used as 
guides. 


Wilham E. Theriault 
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Chucking Table Milling Machines 


= 


Knee-type Milling Ma- 
1 built-in chucking 


taneously with the 
24-page catalog by 


ker Corp., Milwaukee 


nachine is designed to 
ndling of irregularly- 
es without resort oO 
+ ] 
ling fixtures. The de 
IS SU¢ n with rer- 
ise jaws and standard 


1 
les a chucking mecna- 


Second Operation Machine 
Hardinge Brothers, Inc., Elmira, N. Y 
announce their Model AC 59 High 
Speed Precision Second Operation Ma- 
chine which, incorporating all the 
features of their present line of second 


has the additional 


yperation machines 
feature of an air-operated collet 
The latter feature is designed to meet 
, need for faster operation, particularly 
true where machining time is short and 
ucking must be correspondingly fast 


The et closes and opens by actuating 
foot valve, thus leaving both hands of 
re yperator free to load, actuate tool 
ides, unload and otherwise handle the 


t. which opel 
ite I tandard airline pressures, } 


to accurately hold work without 


rtion even when there is con- 
ea nanaie various 
erabie variation in diameters 
f piec The standard 5C Hardinge 
babs n one pi let or steep chuck may be instantl: 
taDie, cast 1 one VIE CE 
le throughout for ac- slots, precision milled for positive a y? pened when the pinadle 1s at 
ning of jaw bases and ac- ment of jaw Dases ana jat ks. Center 7 est, or at any speed within the range 


he machine 


eet exacting requirement slot is standard to accommodate é 
ypical setup is indicated ir otary tables or other accessories The pre loaded ball bearing center 
hoto, which shows a detail Transverse T-slots—five in numbe pindle 
K & T Vertical Chucking round, 7/8 in hexagon, and 3/4 in 
Machine. Twenty-fou capacity within the range of the tabl 
class are available i An week ipacity to 6 in. Eight spindle speed: 
tvles. with or without pieces can be set up with equal fa re available, in either forward or 
ono-lever table con- A mono-lever table control, for fee from to 
No. 4 and No. 5, hav- ind rapid traverse, simplifies machine Fee ranges ate 
10 in. power table trave! operation and reduces onerat “7 : for varied production requirement 
Power capacities range This is a standard feature on automti Other features include Hardinge pre 
ny Noteworthy features vcle machines hardened and ground doveta 
lant irain to provide Dut a few tine ‘ automat ndexing 
Irn self-cleaning stop teat res ciaimed fot tnis machine Ww - n preloaded ball bearing turret 
bored and convenient- full eu ning oil with integral 
for bumper stops when machine specifications may be obtaine r welded steel pedestal base 
them: longitudinal T- by writing the manufacturer for Cata T-9-2 
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Pneumatic Comparator Gage an automatic Pneumatic Comparator The operator feeds the w C or 


Gage, made by Moore Products Co., tungsten carbide platen. A pneyma 
Bore, taper, and all finished dimen- Philadelphia 24, Pa. As stated by the electric system brings the as 
sions on automotive roller bearing manufacturer, the instrument furnishes plug down to the gaging Position. ; 
races are measured simultaneously by a direct reading of taper variations as tracts the plug, and ejects «he “ 
small as 0.00005 in., sorts the pieces that either into an acceptance cl . 
are within all tolerances, and has been a rejection chute. Indicators for « 
used at speeds up to 1700 pieces per dimension, and master sig ig 
hour. indicate the condition of each we 
Thickness, O.D., large I.D., and small piece 
I.D. are measured in one operation by The taper measurement wchie 
separate air gage components. Position- by applying the air gaging pressure 
ing of the work is not critical, nor is both the large I.D. circuit and the sy 
accuracy affected by the human ele- I.D. circuit to a differenti Ss 
mentor by progressive wear. The pneu- transmitter. As set by the ma 
matic gaging elements are interchange- desired taper produces zero differen: 
able, so that various sizes of cups can Deviations from this taper e i 
be inspected. cated above or below the center zer 


the “taper” indicator. The ILD 
cators can be used to measure diame 
or stand-out. T-9. 


Motorized Centers 


Grinding of flat, curved or cir 
work; straight, taper and contour 
lines, simple or in any combination a 
all within 0.0005 in., is claimed for : 
Motorized Centers developed by ¢ 
Moore Special Tool Co., Bridgeport 7 
Conn. 

The attachment, which provides { 
indexing in the same setting, can a 
be used on jig borers, jig grinders, dr 


presses, light milling machines and 
an inspection tool in addition to its 
on surface grinders 
The attachment consists of a rock 
| bed which will swing 20 deg 
side of horizontal, or 30 deg when 


with an angle plate. Upon this 


grinds per year 
on 450 different set-ups 


...cost less than Ve% per grind 


. roduction of precision parts at Dumore costs 1'2¢ per hour to own clamped the base plate, dovetail 
lowest cost is a must at Fele & Tarrant permit positioning the hea nd 
Mfg. Co., makers of the Comptometer. Use On a typical operation, Dumore, plus fix- tocks. The head-stock is ea e 
of Dumore Grinders for production has been ture depreciation, power, maintenance and : mean: ( jul} 
a logical development, checked every step supplies cost Felt & Tarrant only 34¢ per a live center and an index piate ¥ 
> the way by both the production and cost hour. Part, requiring 5 grinds, costs only 24 holes. jig drilled to a 
epartments. ? > } 
I 2¢ per unit, including labor. 0.001 in. The head-stock 


aaas Permanent set-ups cut labor cost Why not examine your grinding opera- on pre-loaded precision ba 
tions with an eye to incorporating Dumore 


economies. Your Dumore Dealer will be 
glad to recommend installations, and, if you 
wish, arrange for free demonstration in your stock center which readils 

plane. Call him, or write: The DUMORE use of special centers, such as te 
COMPANY, Depr. J-43, Racine, Wisconsin 


Noting Dumore performance on tool room lo a great degree the versat 
and maintenance jobs, Production tried them 
on the line, found them ideal from cost, 
accuracy and ourput standpoint. At present, 
they are using twenty-one Series 44's an 

nine older models. The set-ups average $25 
apiece, are simple and permanent, permit 
use of unskilled labor. Total investment for 
the 450 individual set-ups is only $3,300 for 
Dumore Grinders and $11,000 for special 
mounting fixtures. Model changes, requiring 


device is a result of the 


internal, and cutaways 


The attachment is said t 
sible work which ordinari 


large, expensive machine 


| new parts, are simply taken care of by build- of special tools an ittachn 
| ing additional low-cost fixtures. tapers can be reversed o1 
| loosening two screws tne 
bed, and the indexing plate ca x 
| ible 
Flex gaged by me pressing a - 
Teot all steps can be accompusnea 


same set-up T- 


| 
—— | > 
Ge ar 
| 
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sms Expan-ion Reamer Blades 


S Company, 21650 Hoover 


13, announces a line of 
adjustable Expanison 


e with standard reamers 

bars A wide range of 

ip to 4 in. are said to be 
ff-the-shelf” delivery 

rt ine blades is simple 

DY the photo ot blades in 

expanded positions. The 

ure held in parallel align- 

2 of a tongue and groove, 

ed securely by a screw in 


T 9 
lot 


Magnetic Perforating Dies 


3 vay of making up die sets 

ng of holes in materials 

ncluding in. mild sheet 
for Whistler Magnetic 
inches and Dies, by S. B. 
Sons, Inc., Buffalo, N a; 
is precision perforating 
neces held to 0.0005 in or 


an be jig bored 


nea 


D 


es and dies are assembled 
mounting plates. On com- 
iny job, punches, dies and 
re quickly removable and 
Se na new arrangement. 
two templets—all that are 
juplicate the original job 
are then stored. 
sizes of punches, dies, bush- 
retainers for perforating 
square or rectangular 
32 to 3 in. diameters are 
om stock, with special 
zes quickly made to order 
M48, which fully describes 
es and dies, and all related 


ible on request. T-9-6 


lurn to Page 80 
for Handy 
fools of Today 


Coupon 
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Sheldon tely-price d Lathe of l 
ur rovided with a 1-% ir 
i the spindle Known as 

XI series this iathe peen 

t especially I fa ries 
Ss shops having need f rge 
it while vet rest ted in bud- 
pace 

Othe features of this lathe are 
precision roller bearings. a 4 

5S spindle speeds) V-belt inderneath 
motor drive; full double-walled 
feed apron; full quick 
enciosed headstock 
cast aluminum cover and standard 
big lathe” features. The machine 


come with 38 to 44 in. bed length on a 


N }-drawer steel bench, or with a pedestal 
a base in lengths up to 62 in 


you more pro- 
_duction—more for your 
money. For long wear and > 
close tolerances specify — 
IHIO WAYS. 


hinged 


on — 10-Inch Lathe by 
im, a 
Sheldon Machine Co., Inc., 4258 
Knox Ave., Chicago 41, announces 4 
Stand 
[-9-4 
nee ot le 59 


commodates thin or heavy wall copper 
and aluminum alloy tubing, and light 
' or medium gage annealed steel tube. 
‘ The bender, operated by hand levers, 
actuates a central spindle and the at- 


SS tached radius block through gearing at 

ratios of 30-1 or 8-1. Bends up to 180 

deg may be made, including offset 

Parker Hand Bender bends and U-bends in the middle of 

A manually-operated production long tubes. The machine is reversible, 

Tube Bender—Model 848 by The Park- and tube clamping and radius froming 

er Appliance Co., 17325 Euclid Ave.. assemblies may be mounted on either 

Cleveland 12—is designed for the gen- side. Successive right-and left-hand 

eral utility bending of tubing up to 3 bends can be made with bend radii 
in. in diameter. Complementing the ranging from 1-14 to 12 in. 

Parker G824 bender having a capacity Radius blocks, clamp blocks, slide 

of 1-14 in. OD tube, and using the same blocks and mandrels are available for 

accessory equipment, Model 848 ac- all standard sizes of tubing. Accessory 


Interchangeable 
Pilots 


Radial Drive 
Counterbore 


Pin Drive 
Counterbore 


at all woul 
1,000 Standard items (in 
100,000 quantity) for 
immediate delivery to” 
you. Let Eclipse carry 
your inventory of 


Bolonced Drive 
Inverted Spotfacer 


Two Piece 


Self-Centering Core Drill 


Countersink 
Piloted 
Interchangeable Countersink 
Counterbore Set 
Pounded thitty five years ago 
60 


equipment includes pr 


1ie€umat 


extractors to speed the ex 


mandrels in smaller 


angie 


in different planes 


in 


dicators for 


radius 
the gagir 


and Spe 


tables and tool cabinets 


Pipe Thread Rolling Machin, 


A Cylindrical Die-Thre:; R 
Machine, by the Reed Rolled Ti 
Co., Worcester, Mass., 
three synchronously cylindric 
which, acting on the blank 
ously, hold it rigidily in prope: 
position Feed is affected 
actuated toggles to insure def 
controlled rate of penetration 
determined length of dwell ar 
duplication of size 

The Reed Model A22 and A2 
chines may be _ supplied 
manual or semi-automatic fee 
ble for rolling 1/16 in. to 
threads at stated rates of UU 
per hour. They are suite 
rolling of pipe plugs and f g 
from brass, bronze, allun 
steel, stainless included 

The model A22 aicnine 
arranged with a simple sem 
feed for pipe plugs. The opera 
the blanks into the tube ilt 
the rest of the cycle loadi1 
in the dies, rolling and unloa 
fully automatic 

Tension Wrench 

An improved tension wre 
nounced by the Sunnen Product 
pany, St. Louis 17, Mo., has 
high limit of 100 foot-poun 
can be increased to 150 foot-} 
using an extension designe 
purpose. A_ special feature ol 
wrench is that it is calibrate 
foot-pounds and centimeter-kilos 

The manufacturer claims a! 
advantage for the wrench, in that 
are no dials or pointers to 
lights to watch. The perat 
sets the adjustment to the ter 
sired; a toggle action release 
sure when the desired t 
reached. The setting remains 
resets automatically until « 
manually 

This tension wrench is reco! 
by the maker for ndust! 
cations in which nuts or bolts 
ened to specification or whe! 
must be controlled 
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folster Arez Press 


) tons capacity and unique 


Line 1.e Diamond Model 3048 
nch Press, by the Dia- 
e Tool Company, Los 


combines a large bolster 

48 in. and a ram area of 

18 This combination makes 
e variety of metal stamp- 
economically, including 

ercing, notching, bending, 
drawing. It may also be 
liversified applications 

felt and fiber material 


steel rule dies 


Ister and ram area is 
of compact design to- 
inderneath double-crank- 
ism The press 1S of all 

truction with a 4-point 

Standard stroke is 2 

um stroke to order is 4 

80 strokes per minute, 

lie height is 10 in., with 

practically un- 
adjustment is 2 in. and 


diameter. T-9-11 


Quick-Change Tool Holders 


a line of quick-change 


by the Biggstava Com- 
Union Pacific Ave., Los 
Calif is the lathe cut-off 
As the cut-off tool 
a heavy taper shank 
into the toolpost mounted 
only immovably cen- 
juare with the work and 
num of overhang 


geable, in the holder, are an 
lathe tools that includes 
ling and boring tools and 
fixture. Any tool is 
and another inserted; 
ntire set provides a setup 

, to that effected with combi- 
st and tailstock turrets. All 

ed in a comprehensive 
able on request T-9-12 


ber 1949 


TECNI-TAPS 


Ground-from-the-solid, Jarvis high-speed steel TECNI- 
TAPS save you 10%, and more, on procurement costs 
alone. Jarvis TECNI-TAPS have not gone up in price. 
Substantial savings are made when you work with Jar- 
vis factory-trained representatives. Details, like number 
of flutes, lands, proper chamfer, are determined by these 
experts to create the TAP best suited to your tapping 
job. To get the most in profitable, trouble-free service 
from your TECNI-TAPS, investigate the Jarvis TORQO- 
MATIC tapping attachment — there are savings for you 
with TORQOMATIC too! Address your requirements to 
The Charles L. Jarvis Co., Middletown, Conn. 


TAPPING ATTACHMENTS 

TECNI-TAPS and DIES 

ROTARY FILES 

FLEXIBLE SHAFTS and MACHINES 
QUICK CHANGE CHUCKS and COLLETS 


THE CHARLES L. JARVIS CO. MIDDLETOWN IN CONNECTICUT 
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Insert Grinding Fixture 


Super Tool Co., 21650 Hoover Road, 
Detroit 13, Mich., announces a fixture 


for sharpening and grinding chip break- 
ers on the inserts for their ejector type 
tools. 

Described as the Super Ejector Too] 
Insert Grinding Fixture, the device is 
designed to provide ample clearance for 
grinding any insert with either flat or 
dished chip breaker, with ready dupli- 
cation of established grinds. 

Two calibrated setting dials provide 
for accurate adjustment in any posi- 
tion and cam index plates speed up the 
grinding of rectangular, square and 
triangular inserts. The stop is lifted 
out of position for grinding round in- 
serts. Collets are available for all type 
inserts in standard sizes. T-9-13 


*with the Merz 
“Vigilant’’ New-Matic 


Here, now, is the one and only air-activated unit—totally unaf- 
fected by surface variations—with magnifications as high as 
electronic gages. It’s the Merz ‘‘Vigilant’”” New-Matic Measuring 
Machine, with magnification up to 10,000 to 1, with a range of 
.0003. Also available with magnification of 5,000 to 1, with a 
range of .0006. Gives you the highest precision available—for 
the price of an air gage: Operates on the proved Merz principle 
of “balanced air.”” Has the additional advantage of a new adjust- 
ment that determines, independently, spread as well as zero 
positioning. Furnished with Merz’ exclusive Sapphire or Dia- 
mond button spindle. Conventional jet-type spindle optional, 
Ask for a demonstration—in your own plant! 


MERZ ENGINEERING COMPANY + INDIANAPOLIS, INDIANA 


NEW-MATIC MEASURING MACHINES —NEW-TRONIC COMPARATORS AND SORTING MACHINES — 
ee A.G.D. AND SPECIAL GAGES — TOOLS — SPECIAL MACHINERY — EXPERIMENTAL PROJECTS 
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D-C Pneumatic Timers 

A D-C Pneumatic Timer—(lase 4 
announced by the Square D 

pany, is similar in construc 

company’s A-C design, and i 
same claimed advantages 


Features claimed for the device ay 
accurate timing—less than 10 perce 
variation, plus or minus, from the m 
timing period—unaffected by norm 
changes in voltage and ambient te 
perature; wide range and easy ti 
adjustment; and snap action contra 
electrical interlocks operated by 
magnet which actuates the timing m 
chanism 

Usual applications are found in tim. 
ing motor acceleration, machine 
quences, process industry operat 
resistance welds and similar funct 
Further information available in B 
tin 9050, by Square D Co., 4041 
Richards St., Milwaukee 12, Wis 

T-9-14 


Angle Precision Vise 
Natco Tool Company, 2830-36 W. La: 
St., Chicago 12, Ill. announces the A 
Angle Precision Vise, available in siz 
314 to 4% in. width of jaw. The cra 
has 90 deg range—45 deg on eact 
of horizontal—and the base swivels }8 
deg vertical setting to 90 deg 


The vise features a screw fo! 
gle setting and to eliminate fa! ing 
the bed when the bolt is loosen¢ [ 
signed for drilling, counterbo1 
similar operations, a universal 
ment adapts it as a jig or fixturs 


T-9-15 
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e Vertical Sander 


sander, weighing less than 
rall height of 7 in., is 
ic] Tools Corp., 
This addition to the 

of air and _ electric 
ble tools is a medium- 
particularly 


ision work because of its 


11d to pe 


f handling 
lso designed for use as a 
up-type, counter-bored 
and cup wire brushes, is 
ee speeds of 4500, 5500, 
8500 rpm. and is equipped 
ream-powel! governor to 
speed under load 
T-9-16 


Hvdraulie Seale 


scale, by Hydroway Scales, 
Mich., is a portable scale 
weighing, 
que and safety-factor de- 
A hydraulic unit, it func- 

static pressure principle 
adapted to special, direct 
emote in any of the appli- 


heavy-duty 


+ to 1 ratio of stated ca- 
signed to withstand shock 
20 percent of maximum 
s said to have a minimum 
ing working parts and is 
sealed against weather 
e elements 
in four basic sizes ranging 
40,000 lb., dial sizes from 
liameter. Distributed by 
lraulic Scales, Inc., 3020 
Detroit 2, Mich. T-9-17 


Rotary Gear Pumps 


The John S. Barnes Corporation, 177 
Walnut St., Re 
added unit to its line of Barnes C 


nn 
ICALOI ] announces 


A special hand finishing process and 
the extreme hardness of Rahn black 
granite permits a lasting surface guar- 
anteed to .00005” accuracy. This rust- 
free surface will not warp due to shock 
or temperature changes. Literally mil- 
lions of years of heat treating and 
normalizing by nature has produced a 
completely stress relieved material 
harder than hardened tool steel. If 
struck by a sharp object, no compen- 
sating bump will be raised on the sur- 
face. The super polished surface is free 
from abrasiveness and the action of 


instruments is velvet-smooth. 


stant-Flo Rotary Gear Pumps. This ad- 
he Barnes family consists of 


4 pump and motor unit, exactly mated 


ea ther to assure maximum effi- 
ciency of both pump and motor 
Intended for use with automotive and 


battery powered equipment, this unit 


specific model of the 


Ines rie 

Barnes Constant-Flo Rotary Gear 
Pump best suited to a customer's re- 
juirements with special 12-volt 
series-W motor of an exceptionally 
esign. Delivery rate is 2.5 gal 
per minute at 650 psi; 2 g.p.m. at 1000 

si. Max im pressure is 1500 psi 
Catalog sheets giving complete en- 
gineering data will be supplied upon 
request T-9-18 


give greater 
permanent accuracy 


TAKE ADVANTAGE OF THIS 

FREE TRIAL OFFER TODAY! 

We are confident that our surface plate 
will sell itself. Send us the coupon be- 
low and we will ship prepaid the Rahn 
Black Granite Surface Plate that you 
specify. Use it for a reasonable length 
of time and either send us your check 
or ship it back collect. You can’t lose! 


0001" Accuracy .00005" Accuracy 


Size 2 Clamping Lips 4 Clamping Lips 
12” x 18” $59.00 $75.00 
is” x 24” 118.00 150.00 


Prices F.O.B. Dayton. Information on sizes up to 
54” x 108” furnished on request 


RAHN GRANITE SURFACE PLATE CO. 


1149 PLATT CIRCLE, DAYTON 7, OHIO 


PLEASE SHIP PREPAI 


curacy) Rahn Surface Pla 


PLEASE SEND MORI 
NAME 
COMPANY NAMI 
ADDRESS 
CITY 


RAHN GRANITE SURFACE PLATE CO., 1149 Platt Circle, Dayton 7, Ohio 


te for months FREE TRIAL IN OUR 
PLANT. 1 understand I am 


D (fll in size and ac 


not obligated in any way 


INFORMATION 


p00 ¥ 
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Single-Plunger Control Valve 

C. B. Hunt & Son, Inc., Salem, Ohio, 
has introduced an entire line of small 
single-plunger valves known as Series 


“O” and “OE”. As claimed by the 
manufacturer, these valves feature de- 
sign, sturdy construction and extreme 
ease of operation, resulting in a mini- 
mum of operator fatigue. Consequently, 
they are well suited for use with manu- 
ally controlled presses, pilot circuits, 
and in other processing cycles when 
frequent manual operation is required. 
Construction is clearly illustrated in the 
sectional view. 

The valves are balanced and will re- 
main in position until changed. A 
spring can be mounted between the 
push button and gland nut when spring 
return action is desired. The flow is 
through the plunger and around—not 
through—the seals, to prolong the life 


The Monthly 
Rotertion Bulletin 


CYLINDRICAL 
GRINDING 

IN 

THE 


Low prRopUcTION Costs, as well as low tool costs, require that 
tools and cutters be kept sharp. Dull tools spoil work, slow up 
production, take too much power and often have to be discarded 
before their normal life is half over. Because very little stock has 
to be removed when tools are only slightly dull, frequent sharpen- 
ing lengthens the life of the tool. Because total sharpening time is 
much less, it costs less to sharpen tools frequently. 


The large variety of work to be ground in tool rooms 
demand a universal free-cutting wheel 


many types of metal used 


and the 


that will remove stock fast and give the desired high finish. Such 
a wheel is the Robertson “Cool-Cut.” Its revolutionary “open” 
structure permits cool cutting even on the hardest metals, with 
finishes well above production standards. 


Plug gages. punches, reamers and many other tools can be suc- 
cessfully ground on the eylindrical grinder with the use of a 


Robertson RA605-KV_ wheel. 


Increases in production between 


grinds have run from 70 percent to as high as 400 percent. Several 
manufacturers report that it is the best all-round wheel they have 


ever used. 


For faster and more accurate tool-grinding— for any grinding 


job, big or small. and especially the tough ones 


specify 


Robertson. Whether they're vitrified or resin-bonded, Robertson 
Grinding Wheels enable you to buy production time. 


ROBERTSON MANUFACTURING COMPANY 


TRENTON 5, NEW JERSEY 
Resin-Bonded and Vitrified-Bonded Grinding Wheels + Mounted Wheels + Segments 
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of packing and valve parts 


can be completely disassem| 
packing, and are readily reassem 
without disturbing the piping 

The valves are furnished ped { 
either 4 in. or % in. pip a 
available in 2-way, 4-way 5» 


designs; and with eithe pu 
push-and-spring return actions 
are suited for use with air, ; 
at pressures up to 125 psi <imur 
also vacuum—at normal temperaty 
not exceeding 150 deg F 


valves have piped exhaust 
valves have an open exhaust 


should be used with air Dat 
sheets giving complete specifications a 
available on request. T-9-19 


In-Line Master Valve 


Marked production increases 
bined with lower costs, are ¢ 
a type of valve installatior 
around a Full-Flo Master Val 
ly announced by Ross Ope! 
Company, 120 E. Golden Gate, Det 
3, Mich 

Instead of the conventional 


of a 4-way valve at som 


the cylinder, the Ross met! 
3-way valves A and B—one 
open and one normally close 
end of the cylinder, D. Op 
effected by a small pilot valve 
can be manually, mechanicalls 
trically actuated. 

By this arrangement, le! 
large-diameter pipe betweer 
cylinder—ordinarily _ filled 
hausted with non-productiv 
replaced by short nip} les, F. A 
is received by the pilot valve 
patched to the master by meat 
ing—E & G—with resultant 
air with every movement of t! 

The close coupling of the va 
cylinder increases productio! 
of quicker exhaust-dumping 
sequent faster movement of 
der piston. In addition to easie 
tion of the smaller pilot c 
valve and a more pleasing ap} 
of the installation as a wi 
mounting method is especiall; 
tageous where _ increased 


speed is required 
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« Wheel Dresser 


liamond wheel dresser 
by J. K. Smit & 
bers St.. New York 7, 


rates a novel arrange- 


the compression of a 
inge inst the end guard of the 
ine rotates the diamond 


ch pass across the wheel 


e need of unclamping 

and turning the dia- 

this arrangement auto- 

the most effective 

16 facets—said to 

economical diamond 

Of rigid construction, the 

sUmet lurtner enclosed in a 

ng to exclude grits 

prolonging life of 

tool and the actuator 

installed and, as 

peciai operator training 
ise 

lescribed in an il- 

ivailable on request 
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Close-Indexing Turret 


Turret Tool Post, by 
Welding Mfg. Co., Little- 
nique in that it can be 
itions or 3 deg apart 

to straight-in or 
turning tools may be 
practically any angle 

index 

re ivailable in S1zZes 
ire for lathes 9 to 30 


] i l ¢ 


laking tool sizes i to 
Fitted to the lathe cross 

rest, they can be 
emoved as desired or, 


the regular 
lars in a bulletin, 
anufacturers 


Standardize on “UU 


Gairing Standard Carbide Face Mills Save Costs 
in Shops Large and Small 


e BUY ONE E-CON-O-MILL, and not only do you get a highly efficient 
cutter of rugged construction, but you also can order finish-ground replace- 
ment blades ready to be slipped in place and go to work in a matter of 
minutes. The same cutter can thus be equipped with blades having the 
proper carbide and the most efficient cutting angles to mill cast iron, steel, 
or non-ferrous materials. 


BUY SEVERAL SIZES OF MILLS, and you add the advantage that 
the same blades may be used for all. Blades are clearly branded and 
individually cartoned. It takes no great skill to re-sharpen them individually 
on an ordinary grinder with the aid of our new combination grinding 
fixture and checking gage. 


e The more you “STANDARDIZE ON E-CON-O-MILL,” the greater 
the savings to you. One large E-Con-O-Mill user reports that the saving 
in the cost of diamond wheels alone is reason enough never to go back to 
any other type of face mill. 


The GAIRING 


PATENT APPLIED FOR 


Available from stock in sizes 

° . For full description and 

5- to 16-inch diameter prices ask for illustrated 
E-Con-O-Mill catalog. 


THE GAIRING TOOL COMPANY 
21223 Hoover Road, Detroit 32, Mich. 
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Toolmaker’s Microscope 


Designed for use in tool rooms and 
mold and die shops, a Toolmakers’ 
Microscope, by Boeckeler Instrument 
Co., Tucson, Arizona, is said to com- 
bine the features of outstanding ca- 
pacity and high with low 
cost 

Range of stage travel is 104 in., said 
to be the maximum extent for point- 
to-point measurement. Die blanks and 
molds, weighing up to 100 ibs., can be 
placed in the stage and may even over- 
hang a distance. As a 
feature, the stage is easily moved by 
hand, without resort to finding a long 
lead Precision end measuring 


accuracy 


considerable 


screw. 


Patent 
App. For 


Pump Maker: “We have a jig setup where four holes are held to a 
limit of plus or minus .0005” on the spacing. MEYCO bushings were put 
into service . . . and, in five months, after completing 50,000 parts, the 


bushings show no appreciable wear.” 


Motor Maker: “The MEYCO bushings . . . have been working very 


rods are used to set the stage, which 
may then be adjusted by the micro- 
extreme 


meter 


dial 


shown 


at 


right. 


satisfactorily. Our cost reduction report .. . shows the MEYCO equal to © 


12 former steel bushings. Total savings for this one project equals 9240.00 


per year.” 


Meyco Carbide Inserted Drill Jig Bushings 


MEYCO bushings combine the best features of steel 
and carbide . . . the protection of steel with the long 
life of carbide at the points of wear. First cost: 
higher; end result: substantial savings in production 
expense, Made to ASA standards . .. MEYCO bush- 
ings will SAVE you money. Don’t miss this bet! 


Some sizes now available from stock. 


Write for bushing catalog No. 13, 
for further details and a price list, 


The micrometer head 
0.0001 in., and is certifi 
any setting to 0.000025 


The instrument is said 


and accurately set for 
inspection, with simple di 
being made in a minute 
described in a comprener j 
available on request T-4. 
Clip for Thread Chaser 
Supermetric thread chasers, 
Tool C Blake & Y 
Sts., New Haven 15, Conn., 

in a spring steel clip 


Geometric 


instea 
wired as heretofore 

The clip, designed to prevent 
individual chasers or mixing 
sets, simplifies handling. It 


the time ordinaril\, sumed it 
ing the conventional ‘wire tie a 
rewiring after us¢ T-9.: 


Engine Lathe Cutoff Too! 
A novel type of Cutoff Tool H 
announced by the Bigg-Sta 
Los Angeles, Calif., rests or 
ing blade which is slight 
along the top edge 
of the cutoff blade is convex 
This solid support is said t 
the chatter, tool breakage 
operation that frequently 
cutoff operation on engine 
permit feeding into the work 
power with no chatter o1 


The holder acommodates 
ground or 


ungroun cutol 
an adjusting screw enables t 


to adjust the blade to the c 


without disturbing the ad el ‘ 
other tools he may be us 

quick change too. holder 

screw rests on a hardens 

assure accurate repeatil 


is one of a line of 13 star 


change tool-bit holders m: 
for lathes with swings f1 : 
T-3 
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“TOOLS OF TODA’ 
COUPON 
— 
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Spider Precisionaire 


Gaging Spindle said to 
nate the cocking and 
ncountered in checking 
liameter holes which 
: im of bearing when the 
P ented, has been devel- 
Shetheld Corporation, Day - 
Shown here checking a 
ised with the Precision- 
pe air gage for checking 
ters, bell mouth, out-of- 
verage diameters. The 
erse slae 
is designed to easily en- 
es regardless of the man- 
presented to the part. 
erably lighter in weight 
nal spindle, for con- 
vithout undue fatigue. 
connection to the in- 
tates handling and use 
said to make possible 
accuracy entirely un- 
rough 
ilanced for complete ro- 
locating 
faced with tungsten car- 
T-9-26 


relatively surface 


icy Diameter 


vear life 


Colmonoy Center Tips 


| centers, 


worn too 
: further grinding, may be 

usefulness and _ in- 
retipping 
wear resistant tips. The 


ed life by 


er soldered to the worn 
t said to be far less than 
— 
ce of nignh-speed steel 
tps, 1n cast form or 
Standard size centers, 
ym Diamonds and Tools, 
f Wall Colmonoy Co., 
Detroit 3 T-9-27 


ne 1945 


h petroleum oils, water, alr 


3-Way Solenoid Valves luty wit 

7 and inert gases with operating pres- 
sures from 20 to 150 psi. Normally open 
normally closed, and directional flow 
control types are available with full 


s in. orifice and or ‘2 in. N.P.T 


metal parts are brass o1 


stainless steel. Soft synthetic inserts 
leakage, and a spring loaded 
pilot insures positive closing with the 


valve mounted in any position. The 


iaphram is made of tough coated nylon 


fabric for long life 
Skinner Electric Valve Division of 


The Skinner Chuck Co., Norwalk The 
Conn — Bulletin No. 493, which is replete with 
bronze body Solenoid 
nated Series M-3 
designed for continuous or intermittent 


valves are fully described in 


announces 3-Wwal 


Valves. desig- ine drawings, specifications types, 


sizes, capacities and operations 


T-9-28 


These valves are 


Rolling Threads 


Diameter 


on Heat-Treated Steels 


with the NEW 


A32 Cylindrical Die 
THREAD 
ROLLER 


This new Reed A32 Cylindrical 
Die Thread Roller with positive 
cam control of three cylindrical 
am dies, produces uniform smooth 
precision threads on heat-treated 
steels at surprisingly high rates 
of production. te rolling 
is a cold-forging process that 
forms the thread by displace- 
ment of metal. This process 
increases fatigue strength and 
results in considerable saving of 
expensive materials. 


Reed Rolled Thread Die Co. 


Vevoted ex usively 
ing Dies and Machines Send us specifications of your 
requirements and let us supply 


you with complete information. 


Knurls — Thread Roll 
Worcester 2, Massachusetts, U.S. A. 
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“PARTS OFF"’ 


MANY 
- MATERIALS 
All hot and cold 
rolled rods 
Stainless steel 
Chrome Molyb- 
denum 
Aluminum Brass 


Copper Bi-metals 
Many types of 
plastics 
Fibre Rubber 
’Q Wood 


WIT 


od Cutting 


at High Speed 


with the New 


DI-ACRO ROD PARTER 


The DI-ACRO Rod Parter further increases the appli- 
cations of ““DIE-LESS DUPLICATING?” as a cost-cut- 
ting, time-saving production technique so well established 


by DI-ACRO Precision Benders, Brakes and Shears. 


Do you require precision? — The DI-ACRO Rod Parter holds 
tolerance to .001” on duplicated cuts. The ends are square, 


and roundness is maintained. 


Do you want speed?— The Rod Parter exceeds output of 
other methods with equal accuracy, on rods and bars up 
to °,". Torrington Roller Bearings incorporated in an 
exclusive multiple leverage arrangement provide remark- 
able ease of operation in both heavy and light materials. 


GET “DIE-LESS DUPLICATING” CATALOG 


Shows parts produced without die expense by DI-ACRO 
Benders, Brakes, Shears, Rod Parters, Notchers, 
Punches. Send for your free copy 


Pronounced ‘‘DIE-ACK-RO”™ 


ONEIL-IRWIN 


~ 


MARK IT FOR MARKET 


H @ MARKING TOOLS 


MODEL 175 HYDRAULIC 
MARKING MACHINE 


rounds, or irregular shapes. 


design on round pieces. 


HIGH PRODUCTION 


free recommendations. 


GEO. T. SCHMIDT, INC. 


1804 W. BELLE PLAINE AVE., CHICAGO 13, ILLINOIS 


LAKE CITY, MINNESOTA 


FOR ROLLING lettering into flats, 


FOR KNURLING fine line or diamond 


DEEP MARKING FOR PERMANENCE 


Simply send prints of parts showing 
desired marking and its location, plus 
hourly production requirements for 


Fixed-Center Drill Head 


B 
i 
a 
ti 
ip 
A multiple-spindle Drill Hea i} 
U.S. Drill Head Co., Cincinnati 4 w 
is designed to provide the w 
peripheral speed of drills, taps T 
reamers, from a_ single-speed v. 
unit, when machining different 1 p 
als. This head can be built wit p 
number of spindles to cover ar th 
and can be used on any kind of Fr 
ing. 
The head is oil-lubricated for a 
tion at high speeds— maximum fc 
mended 12,000 rpm. The gears, of p 
treated high carbon alloy steel 
helical type for noiseless operati I 
small helix angle keeps end thr fi 
a minimum, and al! shafts are n S| 
on ball bearings. Spindle spec fi 
changed by means of specially desi B 
sliding type gears. This is done P 
tating the head lever 180 degrees - 
the gears are locked in place 
spring-operated plunge1 
Speed of all spindles need c 
changed when only some spindle 
forming such multiple opera 
tapping or facing large diamete . 
needed. For instance, if a n ¥ 
operation includes tapping 
drilling, then only the tappi 
ing spindles require a change in s 
T-9-29 
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Cycle Arrangements 
and Sizing—by the 
pe Mfg. Co., Providence 
een designed to comple- 

required accuracy ol 
pe Nos 5, 10 12, 20, 22 
Grinding Machines. In 


he following pro- 


eatures: Reduced idle 
nine with less of the 
tion, and aid in reduc- 
rk to a minimum, all 


ctors to definite lower 


ng feature claimed is 
f bringing the grinding 
ect contact with the work 
ngement is in operation 
reater tolerances in pre- 

operations and gives 
-time grinding. There is 
the arrangement to favo! 
t of turning tolerances 


e conversion of a ma- 


ith either of the automatic 


to a standard machine 


ots is said to be accom- 


tic cycle and spark-tim- 
ent assures rapid uni- 


and finish because the 


et at a predetermined 
time is adjustable 2 to 
When grinding is com- 
vheel slide withdraws 
the headstock stops anda 


shut off The work is 


he machine’s accurate 
sm 

the operator makes a 

movement of the 

wheel bringing the 

ect contact with the work 


e pawl. After that, the 
etea 1utomatically 

ycle and sizing ar- 

er reduces the operat- 

effort required for ac- 

Sizing di- 

1e work, it eliminates 


grinding 


vheel wear and the 


ng the finished size the 


coarse to fine feed 


predetermined setting of 
Reduction in 
per revolution of head- 


eadlly selected by knobs 

the control cabinet. In- 

yn the front of the panel 

aid when setting up, thus 
ige setting in conjunc- 


te) T-9-30 
ION: In the item “Car- 
Saw Blades”, July, 


ENGINEER, key No 
iress of the manu- 
incorrectly stated 

be addressed to 


Machin- 
Penton Bldg., Cleve- 


Automatic Cycle Spark-Timing and Sizing Arrangement 


At left, a No. 22 B & S Plain Grinding Machine fitted ght, a N 10 Plain Grinding Machine equipped w 


vith Automatic Cycle and Spark-Timing Arrangement. A Automatic Cy Sizing Arangement 


This is another of the 


which can be done on a 
Band Saw! 


MARVEL BAND SAW saved these 
two 4400 Ib. castings 


Two sand cores washed out when these giant 
4400 pound steel connecting rods were cast, re 
sulting in solid eye ends without gaps. Then 
came the $64 question how to machine out the 
112” slots in the longitudinal center of the eyes 
which were 22” high and had a wall thickness 
of 612”. 


The Ernest J. Nelson Iron Works of San Fran 
cisco, did this ‘‘impossible’’ job easily, quickly 
and economically, without special tooling, on 
standard Model No. 8M/2 MARVEL Band Saw 
Two cuts were made in each rod in two hours 
per cut with tool cost of $3.06 per rod. The tool 
was a MARVEL B9-10 Band Saw Blade. 


These exclusive MARVEL 


features made this 


job easy: 
Every tool room, machine shop and maintenance 
department needs a MARVEL Series 8 Universal ' 


Band Saw—not only for innumerable everyday Large, T-slotted work tobi 


jobs but for the occasional ‘‘trick’’ operations 2. Blode feeds into work vertically 
where its utmost versatility will save many head work always stationary 

rs 
aches and dolla 3. Power-pressure feed 


4. Automatic blade tension 


WRITE FOR CATALOG 5. Built-in coolant system 


6. Large capacity 


cour 


CATALOG 


ARMSTRONG-BLUM MFG. CO. 
5700 Bloomingdale Ave., Chicago 39, Illinois 


tically 
= ix 
for 
AS 
4 i= 
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GREATLY INCREASED MEASURING CAPACITY 
ror AMES No. 13 « No. 130 pbiat comparators 


Inspection of a much wider variety of parts is possible 
with Ames No. 13 and No. 130 Dial Comparators, now 
that longer columns— 12”, 18” and 24” — have provided 


them with unusually long ranges. 


No. 13 Dial Comparator features 
ground-flat cast-iron base of 


ample size for using V-blocks 


and locating fixtures. Accurate- 
ly adjustable bracket holds any 
Ames Precision Dial Indicator. 
Measuring capacities 


available—6",9", 15", 21”. 


‘B.C. AMES 


_Mfgr. of Micrometer Dial Gauges e Micrometer Dial Ind 


No. 130 Dial Comparator is de- 


signed especially for inspecting 
comparatively heavy parts. For 
this reason the flat-ground steel 
base, the adjustable indicator 
support, and the upright column 
are proportional to suit the 


user's particular requirements. 


Send your job specifications and 


we will supply complete details 


without obligation if 


A simple, rugged, and di: 
rpose Indicating Sn 
model 1000, by Federal Pro 
1144 Eddy St 


corporates a 


all-pu 


abling 
constantly 


Providence 1] 


dial indicator 


the machine too] 


warns of impending off-sizs 


reset the machine 


check his wo: 


Indicating Snap Gage 


readir 


Gage 


ts Cc 


An 
1000 


conve 


ment, 
can, however, be faced in 


important feature of 
is that 
ntional 
handle it in the same manne! 
indicator, 


the M 


workmen accustom 


“Go-NoGo” 


is at top facing the 


for bench or machine use 


point 


from sideways blows, and a gu 


ther 


abusive 
contacts are tungsten carbide 

Five sizes cover 
6 in. T 


0 to 
iron 
have 
grips. 


protects 


frames, 


A bench stand 


Rages 


Size capacities are as follows 


34 to 


and 4 to 6 in. Can be had 


B5M-C (0.0005 in.) or B2I-C 


which has cushioned 


any 
The 
is spring-mounted and 
the dial indicato: 
treatment. Upper and 
all dimensions |! 
wo small sizes have 
and the three larg: 
aluminum frames with ins 
is also 
2 in., 1-34 to 3-4 in., 3 to 4 
WILN € 
0.0001 
T-9- 


Federal Indicator. 


Speed Counter 


Rotation of shafting 


moto! 


spindles and similar 


readily checked with the Cl 


Counter, by 


ford 


curat 
having a second hand. C« 


and 


2, Conn 


Veeder—Root 


Rpm is quick 


ely timed by using 


repeats 


speed 2500 rpm 


Maximum 
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ul 


rec 


RY] 
er 
/perator 
; 
time 
we 
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ya 
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Thread and Trim Machine 


Press Company, Division 

Manufacturing Co., Hud- 

yuunces No. 302 Thread- 

Machine which, in 

ling and trimming, can 

for beading, knurling 

ner as separate opera- 
nation 

the can shown in the 

le, parts are placed in a 

perator and are then fed 

the chuck threaded, 

ejected at a stated 

per minute. By inter- 

the cover of the can 

the same sequence ol 

Other items, such as flash- 

bottle caps, lipstick 

are similiarly being 

the machine, which is 

lle products made of 


32 in. thick T-9-33 


Four-Way Mastair Valve 


Mastair” Valve of the 
type, ¢ yntrolled by one 
pliot valves and 
ire said to offer high 

efficient ¢ rol, is an- 


Hanna Engineering Works. 


raight-line piping, few 


Pipe may be con- 


or sides, as desired, 
é moved without dis- 
pe Spo | and sleeve as- 
taken out Dy remov- 
and parts are inter- 
iny size. Capacities of 
l in. are of fully rated 
trol pilot valves are 
i leve push-button 
t pes 
ruction ind operation 


ecil ions ind circult 
luded in Hanna Valve 


T-9-34 


MILLING CUTTERS 


For side, shell, face, 
and end milling. 


TWIST DRILLS 


standard and 
fast spiral types. 


REAMERS 


chucking, expansion, 
jobbers’, and shell types. 


Turning 
Boring 
Facing 


TOOLS 


of aboy 
bores. Saws Core Drills. 


for Prompt shipments 
Many of your s 


pecial 
mone of the aboy jobs 


© standard 


tools, plus Carbide Tj 


Ejector Type Tools. Pped Counter 


etc hand 


Cen be 


Super tools y altering 


Catalog ready 


& oF 

j 

~ 3 

> 

». 
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Resin Bonded Wheel Grinding 


Simonds Abrasive Co., Tacony and 
Fraley Sts., Philadelphia 37, Pa., an- 
nounces Fibrex Red Wheels, a synthetic 
resin grinding wheel said to 
have extra strength and durability. 
Manufactured from laminated sheets of 
cotton fibre filled with abrasive grain, 
their field of application is between that 

heavy grinding and light sanding as 


bonded 


certain types of abrasive 
finishing 


well as for 
cutting-off, 
operations 
They are offered in 7 and 9 in. de- 
pressed center type for use on portable 


deburring and 


dise sanders and right angle type porta- 


PRODUCTION 


INCREASED WITH 


600 | 


‘ 
3 
. 
*¥ 
uv 
> 
. 


Get the facts 


DETAILED CASE REPORT 
AVAILABLE ON REQUEST 


THE TOOL 
SAVING 
COOLANT 


Waterial used 


S.A.E. 1035 FORGED STEEL 


OPERATION 1: Carbide too! bit, turn 
ing and facing cutting oil: 73 SFM 
60 units. Lusol: 128 S.F.M., 600 units 


OPERATION 2: 6 flute +.S.S._ boring 
tool .876” bore, chamfer iop to '%¢ cut- 
ting oil: 43 S.F.M., 50 units Lusol 
75 S.F.M., 833 units. 


OPERATION 3: shank dril! 
2%” cutting oil: 42 S.F.M., 65 units — 
Lusol: 73 S.F.M., 883 a 


OPERATION 4: Tandem type lead % 
No. 8 R.H. Acme tap cutting oil: 22 
S.F.M. tap broke at 160 units Lusol: 
(with single lead) 73 S.F.M., 375 units 


OPERATION 5: Die chasers for 12444 No 
12 cutting oil: 22 S.F.M., 55 units 
350 units. 


— Lusol: 55 S.F.M., 


FEEDS SAME FOR BOTH FLUIDS 


FP. E. ANDERSON OIL COMPANY 


ble grinders, and in straight whe 
8, 10 and 12 in. by ‘% in. tl “ae 
cutting-off and one 
Slightly flexible, the Fibrex Req y 
allows a certain amount of sid, 
sure without risk of whee! br 


general p 


and cuts fast and clean without { 
or tearing out at the edge. These , 
are said to have numerous adyap 
for weld grinding, particularly on « 
Bulletin ESA-186 gives 


less steel 


plete details T-$. 


Adapter Hole Punching Upj, 


Wales-Strippit 
wanda, N. Y., announces an A 
Setup, for use with Wales Typ 
Hole Punching Units, designed t 
inate the 
steel plates and accurate hok 


Corp., North T 


necessity of large 
<quipment. It assures extreme 

racy of hole locations by mountin 
permanently doweling Type “CD 
Punching Units to die set; permi 


use of these units in combinatio; 
blanking and 


provides easier 


forming dies; and f 
mounting for | 
nent dies. Each punch and die ass 
is independent and self-contain« 


Only four quick, easy steps 
mount 


to be required to 
Punching Units in a die set 
ters; 1, drill and tap mounting 
holes in die set; 2, mount pur 
blies in position and dowel; : 
with punch ass¢ 


dowel: and 4, te 


assemblies 
position and 
when the setup is ready to 
Because they are standa 
Type “CD” hole punching 
inate special stripper plate 
and dies; simplify die, die 
design; reduce 
ment in tooling inventory, 
die maintenance costs by p! 


setup time 


terchangeable parts for al 


units: all at low initial « 

punch round or shaped hole 

in. in diameter in ‘gs in. mi 
T-9-36 
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RUST PREVENTIVES + SPECIAL INDUSTRIAL FLUIDS + CLEANERS 
in: SYRACUSE, CLEVELAND, TOLEDO, DETROIT, CHICAGO, MILWAUKEE, DENVER. 
— _ LOUISVILLE, PHIL ADELPHIA, DALLAS, HOUSTON, LOS ANGELES, TULSA, INDIANAPO 
| 4AN4S 


f name plates, tap, 


ers 1 to ( 


sraved for clear-cut 


characters, 


ubering Press 


ing and Lettering Press— 
40A, by Numberall Stamp 
mpany, 379 Huguenot Ave., 
12, N. Y.—is designed to 
numbers in all 
keys and 


tters and 


iting a mono-wheel and 
spacer, the tool has adjusting 
thickness of workpiece and 
npression, lever for return of 
adjustable table Stop. The 
in. in diameter, are care- 
impres- 
furnished 
including all the 


indard dials are 


the alphabet A to Z and num- 


). Characters may be had in 
3/16 in. in increments of 


T-9-37 


Linear Ball Bearing 


Industries, Inc., Manhasset, 


nounces a Ball Bushing hav- 


stantially high load rating and 


use where shaft rigidity 
apacity are important. This 
designed primarily to give 
support to linear motions 
diameter guide rods or 


g shafts. 


ng is said to afford ex- 
friction and a close fit to 
1d without the binding and 
*h close fit 
ng bushings. The length of 
nlimited due to the principle 
‘circulation employed. The 
lameter of the bearing is 
1 the over-all length is 
mplete engineering literature 
T-9-38 


accompanies 


ipon request 


1949 


FOR, 


TO RESIST 


YOUR 
ALLEN DISTRIBUTOR 
STOCKS THEM 


When you need a combination of 
strength and resistance to most 
acids, alkalies or other corrosive 
substances, use stainless steel. 


When you require stainless steel 
cap or set screws, your Allen Dis- 
tributor has the most complete 
line . . . over seventy sizes that 
are standard. 


You get the convenience of 
prompt delivery plus the regular 
AllenOQHead advantages of 
strength, fine finish, strong sockets 
and the smooth threading made 
possible by Allen 100° Pressur- 


TPRECISION FASTENINGS 
CORROSION... y 


forming. Sold only through leading 


distributors. Write for complete in- 
formation on the AllenO Head 
stainless steel line. 


QUICK FACTS ABOUT 
STANDARD ALLEN © HEAD 
STAINLESS SCREWS 


Made of 18-8 non-magnetic stainless 
steel NC threaded. (No. 10 NF also 
standard.) 

Set Screws in popular sizes from No. 
6, %@" length to 14” x %”. Cup 
points 

Cap Screws in popular sizes from 
No. 8, %%" length under head, 
to %” x 2” under head. Other 
threads, points and types of stain- 
less steel available on special order. 


MANUFACTURING COMPANY 
Hartford ae Connecticut, U. S. A. 


CLEVELANC ANGELES 


FOR 40 YEARS THE BUY-WORD FOR SOCKET SCREWS 


73 


a) Ve Allen© Head Stainless Steel Set & Cap Screws [an 

: 

¥ fs — 

| 

A 

4 

September, 


YEARS 
EXPERIENCE 
in ENGINEERING, 
DESIGNING and 

. MANUFACTURING | 
BROACHES and 
BROACH FIXTURES 


a 
ain 
@ McPherson's 
Method of grinding 
spline broaches 
prevents friction 
x and galling. 


@ Broaches and 
Broach Fixtures for 
TURBO JET MO.- 
TOR PARTS. 


@ Representatives 
in all Principal 
Cities. 


@ Engineering 
Service Rendered 
PROMPTLY 


e LET US ENGI- 
NEER YOUR BROACH 
JOBS. No Broach too large, 
too small, or too compli- 
cated. 


Performance Guaranteed 


74 


seizing and galling 


causer 


speeds, heavy loads and ad 


ating conditions. Cast f1 A 
Metal Grade 21, they have a low 
cient of friction and good he 
tivity 
Dissimilarity of materi; ne 
smaller clearances between e 
ing and the strips, offering 
gidity to assure accurate cutt 
tions and confining major w 
Wear Strips for Piloted Tools org Wiping action of strigs 
chips and dust particles 1 
Aluminum-Bronze Wear Strips, for mating surfaces of bushing ay 
use on boring bars and driving tools aiding continuous producti 
piloted in bushings, are offered by cost. The strips are available in | 
Scully-Jones and Co., 1915 S. Rockwell lengths and 5 standard widths. A 


St., Chicago 8, Ill. These wear strips 


6-hole type, cap screws furnishe 
are designed to practically eliminate 


T-9-39 


Abrasive Wheels with 
“Shock Absorbers”... 
Manhattan V. D. B. Wheels 


The Vibration Dampener Bushing in Manhattan Abrasive Wheels 
portable grinders is a boon to man and machine. This patented cent 
core of rubber absorbs the chatter of high-speed grinding, saves weat 
tear on the worker's wrists and arms. This means many hours 
effective production, fewer hours lost through fatigue 


Costs are lowered still further because both the wheel and_ port 
grinder last longer. The V. D. B. Wheels permit consistently 
standards of quality, too. 


The Manhattan V. D. B. Bushing and Wheel are sold as a unit in st 
types up to 8” in diameter. 


ABRASIVE WHEEL DEPARTMENT 


MANHATTAN RUBBER DIVISION — PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, INC. 


Manufacturers of Mechanical Rubber Products ¢ Rubber Covered Equipment * 
Hose ¢ Fan Belts © Brake Linings ¢ Brake Blocks © Clutch Facings « Packinas * 
Textiles © Powdered Metal Products « Abrasive & Diamond Wheels ¢ Bow Be 
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Welder Gun Balancer 


Welder Gun Balancer and 
the Blatz Company, 2043 
Ave Detroit 23, Mich., is 
balance a welding gun in 
in the balancing range 
i down sweep. As it can 
ind down with only slight 
e operator can advanta- 


weld in any desired posl- 


As fu f the balancer is a com- 
trolley, and operates 

I-beam; however, it 
to operate on Cleve- 


American Mono-rail 


4 


Accessible Beneh Grinder 
chines, Inc., Cedarburg, 
\ es a Bench Grinder for : 
ifacturer claims features ments per minute. 
found in a_ low-priced 
ifactured under the Doerr 
equipped with lifetime 
bearings, this grinder is 


vide ample working 


ing wheels 
are removable for easy ws 
pelt? 
necks 


buffing wheels and other 


1S 


naraware 


extra equipment. The hanger has a 
r mounting bracket adjust- 
from 1 to 9 in. off center. A i 
ve nduit tube holds the input 
ntrol, all in 
water hose, control and 7 
es and air or hydraulic hose CASEY 
gun. Fully described in Z The Bellows Model 
allable on request “* Motor (a do le acti 
T-9-40 
cylinder) is a complete 


ellow 


Co. 


unit in itself, Valve, electric 

operating controls, and speed controls are al! built-in. The lows 
voltage built-in solenoid controls operate all day without hum, 
pounding, or excessive heat. And fast — speeds up to 2200 move- 


When used in the same assembly with the new Bellows Hydro- 
Check (an adjustable Hydraulic Resistance Unit) you obtain 
precision control and precision operation of pneumatic systems, 
easily adjusted to fit any operating requirement. 


As a design engineer you'll be interested 
in knowing more about the Bellows 
system of pneumatic operation and con- 
trols. We'd like to send you two new 
bulletins showing how “Controlled-Air- 
Power” operates. No cost. No obligation. 
Just drop us a note and ask for your 
copies of Bulletins AV-200 and HC-G600. 
Address The Bellows Co., Dept. TE 949, 
Akron 9, Ohio. 


AKRON, OHIO 


LINDER wrx HYDRAULIC CONTROL 
| 
of Piston Speed in Either 
smoothness of piston 
matural “bounce” or 
in 
6 x 34 in grinding wheels mon 
tings of 44 and horse- | 
t 
oui 
nee der 1949 5 
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CHANGE in cutting 

fluids frequently makes 
a very big difference in 
production costs. Here is an 
authenticated “before and 
after” report at a plant turn- 
ing, drilling, facing, ream- 
ing and tapping forgings, 
SAE equivalent 1315 with a 
trace of chrome, nickel and 
moly: 


1. SCRAP LOSS — 
. . because of high finish 
requirements, the percentage 
of scrap was excessive. Use of 
D. A. Stuart’s SOLVOL reduced 
scrap losses to the minimum.” 


2TOOL LOSS— 
“Overall tool life was in- 
creased 50% by SOLVOL as 
compared to the best of other 
cutting fluids tried.” 


3 TIME LOSS— 
'Floor-to-floor machining 
time was decreased 14% after 
application of SOLVOL.”’ 


The combination of D. A. 
Stuart products and D. A. 
Stuart service is reducing 
/osses for hundreds of plants 
through less tool breakage, 
longer time between grinds, 
less downtime, improved 
finish, higher speeds and 
feeds and greater accuracy 
of work. Write for litera- 
ture and ask to have a D. A. 
Stuart representative call. 


Stuart Pil 


2727-49 So. Troy St., Chicago 23 


Co. 
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Are Welders 

Specifications catalog gives illustra- 
tions, descriptions, dimensions of line 
of “simplified” are welders including 
electric motor driven d-c, gasoline en- 
gine driven, a-c transformer type and 
others; features comprising machines 
individually illustrated and described 
Also lists high frequency stabilizer at- 
tachment for use with a-c transformer 
type welder. Hobart Brothers Co., 
Hobart Square, Troy, Ohio. 


Burners 

Color folder, SC-142, pictures appli- 
cations of both suction and atmospheric 
type burners to typical immersion heat- 
ing installations; also data tables of 
heat requirements for water in dip and 
spray type open tanks. Surface Com- 
Corp., Toledo 1, Ohio. 


bustion 


Chuck Jaw Lock and Adjuster 

Brochure details operation and ad- 
justment of air chucks with “Accra- 
lock” individual precision jaw adjust- 
ment feature, providing accurate posi- 
tioning of jaws and locking when exact 
setting has been made. Cushman Chuck 
Co., Hartford 2, Conn. 


Cutting Tools 

Recently published supplement to 
Catalog 16 by National Twist Drill & 
Tool Co., Rochester, Mich., shows line 
of metal cutting tools for aircraft and 
light metal industries. Description and 
price and specification lists follow each 
illustration. 


Electronic Control 

Bulletin K-2025 describes VSC elec- 
tronic excitation control system espe- 
cially in connection with flexibility of 
control with regard to economics of 
rotating motor generating sets as a-c 
to d-c power converter in the larger 
horsepowers. Reliance Electric & En- 
gineering Co., 1111 Ivanhoe Rd., Cleve- 
land 10. 


Face Mill 

Illustrated 8-page catalog on “E-Con- 
O-Mill” face mill with replaceable 
carbide tipped blades gives informa- 
tion on bodies, blades, locks and as- 
sembled cutters for both cone-type and 
heavy duty models. Gairing Tool Co.. 
21223 Hoover Rd., Detroit 32, Mich. 


Hole Punching Units 

Catalog “CJ” describes and _ illus- 
trates, in color, hole punching units, 
giving information on set-up on mount- 


ing templates; added details 

ing units to be used in combinatio, 
independently. Wales-Strippit ¢ 
345 Payne Ave. North Tonawa 
N.Y 


Photo Reproduction 
Handbook, “How to Use Kodag 
Reproduction Materials” liag 
methods of copying types of dray 
and restoring old drawings: in 
special sections on copy problems, ; 
instructions for expos 
and processing. Fifty cents. Indus: 
Photographic Div., Eastman Koda 
343 State St., Rochester 4, N. Y 


terials, and 


Plug Gages 

Illustrated circular presents ad 
tages of DuBo plug gages: in addit 
has tables of makers’ tolera 
for DuBo and cylindrical plug 
and tolerances for master dises. St 
ard Gage Co., Inc., Poughkeepsie, N 


gage 


Presses, Hydraulic 

Bulletin No. 285 describes and 
tures line of presses for forming 
drawing, forging, extrusion, plate w 
ing, bending and other special » 
Capacities range from 
press to 5500-ton rubber pad | 
The Baldwin Locomotive Works. Pt 
delphia 42. 


5-ton bus 


Rings 

Booklet EDR 1001 by Waldes K 
noor, Inc., Truare Sales Div. 47 
Austel Place, Long Island City 1, N.' 
deals with beveled retaining rings 
means of stopping end-play 
from accumulated tolerances occur 
in machine assemblies 


Saws, Radial 

Folder No. 1009 presents pict 
advantages of “900” series radial s 
for wood and plastic; feature 
listing, accessories and prices | 
standard components. Walker-Tu 
Div., Kearney & Trecker Corp., P 
field, N. J. 


Taps 

Eight-page folder describe 
drawings, exact flute spacing, I 
contours of flutes, precision ch 
contours and concentric char 
“balanced action” taps by Wint 
Co., Div. of National Twist Drill &T 
Co., Rochester, Mich 


Tester, Micro Hardnes- 
“Kentron” micro hardness te 
The nee 
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TS, CATALOGS 
NTLY OFFERED 


py MANUFACTURERS 


letin K-49; includes list 
tures and elaboration on 


C e. Kent Cliff Laboratories, 


Valves. Hydraulic 

ilve catalog, Section 201, 
lescription and illustration 
ne by Gerotor May Corp., 


aw including hand, foot, cam, 
ind air pressure operated 
S, standard, spring return, 
‘Pos ered and ball detent action 


king drawings, size specifica- 


way views and operational 


Valves. Control 


id Seges DG sole noid controlled 2, 3, and 
idit ‘way G tional control valves are de 
bulletin 4827. Features in 

g pactness, low inrush and hold- 
rrent, and adaptability resulting 
N ’ mber of valving modifications 
Incorporated, 1416 Oakman 

De +, + 


Valve, Electric Air Control 
Electr uir control valves are de- 
recently-released four page 
For control of single or double 
, ng air cylinders, air operated presses 
D} { similar equipment, the valve is sole 
lled and is of the _ pilot- 
rated reciprocating disc type Hanni- 


Cort 1101 S. Kilbourn Ave., Chi- 


? 
Vise, Hydraulic 
F page bulletin announces an oil 
vise featuring foot operation. 
which has a 34 in. jaw width 
aw opening, incorporates two 
pedals, one for power and 
a release. The Columbian Vise 
* Mtg. Co., 9017 Bessemer Ave., Cleve 


Welding Electrodes 
Bulle 463, the Lincoln Weldirectory 
) t stainless steel, has been released. The 
vers electrodes for welding 
alyses of stainless, with recom- 
for procedure. The Lincoln 
Cleveland 1. 


Welding Electrodes 
rt tative specifications booklet 
2 and copper-alloy arc welding 
- t issued jointly by AWS and 
AST) now available The booklet 
['M designation B 225-48T and 
gnation A 5.6-48T in ten pages. 
Ve Inc., Dept. WS, 1745 
Milwaukee 4 
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FIGURING 
TOOL 
costs 

ON 
PERFORMANCE 
NOT PRICE, 

PAYS BIG 

DIVIDENDS 


Productivity—not pennies-is the only way to 
judge the cost of a tool. No tool deserves a place 
in your shop unless it can prove on the job 
that it will enable the machine to operate at 


peak performance, with minimum downtime 


Kennametal cemented carbide tools are made by 
processes that are exclusive and expensive, but 
which are worth far more than the cost 
because they assure a tool material of consistent 
soundness 


This Kennametal characteristic pays off. in your 
shop. In many instances, Kennametal tools will 
pay for themselves in savings effected in grind 
ing, alone. And this does not take into account 
reduced tooling costs, and improved production 
rates attained 


We'll send you, on request, reports that show cost 
reductions of thousands of dollars on many differ- 
ent operations through the use of Kennametal 
tooling. But-—-there is a much better way to 
demonstrate. That's in your shop, on your job 


Ask us to do it 


K NNAMETAL Gne., LATROBE, PA. 


MANUFACTURERS OF SUPERIOR CEMENTED CARBIDES 
AND CUTTING TOOLS THAT INCREASE PRODUCTIVITY 


KENNAMAT 
TYLE SB 
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; 
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Ordinarily, reviews of new literature 
are allocated to our Good Reading pages; 
however, a recent book by Sidney Reibel 
—Trolley Conveyors, McGraw-Hill Book 
Company—so intrigued my interest that 


I'd like to give it personal if somewhat 
informal mention. Reibel, who is a mate- 
rials handling consultant, knows his stuff 
and writes with the authority of personal 
know-how. His book should help to solve 
about every materials handling problem 
in which trolley conveyors play a role. 

The book, which is so profusely il- 
lustrated that one can get installation 
and application ideas from the pictures 
alone, covers plant and conveyor path 
layouts, operational and maintenance 
techniques, all slanted toward improved 
efficiency with reduced operating costs. 
Net are the illustrations altogether con- 
fined to materials handling alone; the 
author even shows workmen “strap hang- 
ing” to a conveyor as a lift up a long, 
tortuous incline after the day’s work is 
done. In all, a really fine work that 
should be an inspiration to everyone hav- 
ing to do with materials handling. 

Having occasion to have some repairs 
done to my car, I drove into a local 
service station where the job was assigned 
to a personable young mechanic who a/c 
short-handerness, had to double in brass. 
As a result, he was kept hopping between 
my job and recurrent diversions as they 
rolled in, yet taking it all—my friendly 
kibitzing included — with commendable 
good nature. A really swell youngster 
who, as I found out, had an older brother 
working along with him, both a credit 
to the father who happens to be a Floyd 
Harper of Detroit Chapter. I'll be coming 
back to see those boys. 

Got around to Detroit Chapter’s An- 
nual Stag Party during the summer, the 
day coinciding with the first day of my 
vacation which, incidentally, was about 
evenly divided between personal repairs 
and such diversions as a down-river ex- 
cursion and botanizing in the back yard. 
Got intimately acquainted with the birds 
and bees, so now I know all the facts 
of life. 

Also, as a result of the article *Tool- 
making via Lost-Wax Casting,” July 
issue, was picked up by Lee Cuson—local 
representative for Precision Metalsmiths 
of Cleveland—who took me out to the 
National Twist Drill & Tool Company 
plant out Rochester (Mich.) way, where 
Carl Oxford showed us around. That’s 
really some plant, one of the finest I’ve 
ever visited, and admirably tooled for 


the ultimate in low-cost production. Carl 


and his co-workers can be right proud of 
a job well done. 

Also, got around to an ASTE wedding, 
the bride being Maxine (nee) Erikson, 
whom the most of you know having seen 
her glamorizing our conventions besides 
being a very efficient worker. On hand 
to help launch the matrimonial ship were 
ASTE News Editor Doris Pratt, Bob 
Douglas, Slim McClellan, Halsey Owen 
and George Goodwin and, of course, the 
gang from H.Q. If any more of the 
Society brass were present I missed ’em 
a/c having to leave early. Now, may the 
ship have smooth sailing. 

Anent my comments about foreign 
publications in the July Andygrams, I 
had a letter from ASTEer P. Grodzinski, 
over in Merrie England, saying that he 
gets the Russian “Starki i Instrument’ — 
meaning Machines and _ Instruments— 
which he implies makes good reading. 
And all the while I thought that Rus- 
sian was complicated! Anyway, there are 
tool engineers in Russia, so now we have 
at least one common bond with the Reds 
—that is, outside of such diversions as 
eating, sleeping, working and building 
school houses. 

In this connection, it may be of in 
terest that literacy in Russia is now 95% 
as against over 70% illiteracy some 25 
years ago. At that, no country on earth 
has accelerated in education as rapidly 
as Turkey, which bridged a thousand 
years after Kemal Ataturk shaved the 
beard from the Prophet. Maybe we ought 
to learn more of what’s going on around 
us. 

Apropos nothing in particular, the cost 
of World War II in money alone would 
have netted the economic independence 
of every man, woman and child of the 
earth’s 2 billion or more inhabitants for 
their lifetime and for generations to come. 
More, it would have provided free edu 
cation, free libraries, free medicine and 
happiness instead of more or less uni 
versal misery and debt that can never 
be liquidated. Having made two colossal 
mistakes on top of a lot of comparatively 
minor ones, it’s about time we learned. 

Having received my copy of the Hand- 
book, gratis and all autographed by 
Editor-in-Chief Frank Wilson a/c having 
been one of the minor contributors, I 
took time for a general review. Quite a 
tome and a credit to all who have worked 
so hard to put it across. One thing, 
though—and this is purely my own 
opinion—I’m_ wondering if we should 
include the mathematical tables in later 
editions. 


Personally, I’m averse 
through a thick book for 
which are to be found in 
the handbooks and which—a 
opinion—are best contained 
book confined only to 
tables. Am I all alone in ti 
I have company? I'd like t 

Paid a visit to Andy Ar 
with ASTEer Jimmy Gier: 
Gatco Rotary Bushing Cor: 
merly the Giern & Anholtt Tool ( 
pany. Jimmy, it seems, is 
rural life out Romeo way 


aking 
cool-drawing smoking pipe and 
gadgets. In the course of the vis 
across a kidding letter from Tom Bar 


of Chicago, whose Tool Sery 

dustry is handling the Gat 

in the Windy City. Well, Tom is } 

a popular line and ought to do rig} 
From one thing to another, I sex 

former Prex Herbert Hoover has 

for a lot of belated recognit 

and what I get a bang out of is the 

the newspapers who formerly trad 


him are now vieing to pay | 
the outstanding American. Pers 
I’m glad that I was never 
anvil chorus that clanged away at 
during the dark days of he depress 
when he was literally moving 
with which to stem the tide. O: 
trary, I have held him in 
both for his moral integrity ar 
honesty as well as for his refusal 
swayed by petty politicians 
Seems that, given time enoug! 
will out in spite of smearing 
foggers. Inversely, an individua 
thinly coated veneer is but a 
thick covering for baser met 
lauded to the skies, only 
dross exposed at the first blast 
publicity. Time levels al 


duces it to its basic worth 


Speaking for myself, I like 
prefer to see the good in them. F 
matter, I do see good in the most 


especially in our tool engineers 
fellow engineers and scientists, a 
ing a better design for living. B 
not be conceited; we are merely 
ity in a legion that strives 

end. Anyway, it’s so mucl 
build a guy up than to tear 
And, during the years that I'v 
writing this column, it’s been 1 

to build. 

Not that I’m blind to hun 
including my own, ner inclit 
meek even if lowly. Were 
slap my face I might turn 
cheek, depending on how well I 
slapper. But if he poked me 
well, that’s something else aga 
I’d rather the other guy made 
pass, thereby leaving my cons« 
But why lead with your chin 
matter of fact, there are few 1s 
can't be resolved by a meeting 
And that applies to nations as 
individuals. When we begin 
good in our fellows we'll st 
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Use This Coupon for Complete Information 


On Tools of Today Items Featured This Month 


For your convenience, a 
key number follows the 
announcement of each 
product reviewed in the 
Tools of Today section of 
THE TOOL ENGINEER. 
To obtain complete infor- 


Tools of Today Department, THE TOOL ENGINEER 
550 West Lafayette Blyd., Detroit 26, Michigan 


Gentlemen: 

Please send me further information on the following Tools of Today itep 
which I have checked: 
T-9-1 T-9-2 T-9-3 T-9-4 T-9-5 T-9-6 T-9-7 T-9-8 T-9-9 T-9.1 
T-9-11 T-9-12 T-9-13 T-9-14 T-9-15 T-9-16 T-9-17 T-9-18 T-9-19 T-9.y 
T-9-21 T-9-22 T-9-23 T-9-24 T-9-25 T-9-26 T-9-27 T-9-28 T-9-29 T-9.x 
T-9-31 T-9-32 T-9-33 T-9-34 T-9-35 T-9-36 T-9-37 T-9-38 T-9-39 T-9.4 


mation on any of these 


products, circle the cor- T-9-41 

responding key numbers a 

on this coupon, and mai! 

the coupon to THE TOOL Position 


| A TOP-LOADING DRILL JIG 


TOP LOADING AND 
SINGLE HANDLE 

OPERATION. AN 

EXCLUSIVE FEATURE 


AUTO dues IG 
daw vy 
A.H.BOWLZER MFG.CO. 


10130 SAN VINCENTE AVE., 


PAT. PENDING 


SouTH GATE, CALIF. 


STOPS 
LOSSES 
making dies 


& templates 


Simply brush en righ: 
at the bemch; ready 
for the layeut im « 
few minates. The 
dark blue backgreand 
makes the seribed layout tines shew ap im sharp reltet. and «| the 
same time prevents metal glare. | cheiemey amd 
rite for full informatica 


THE DYKEM COMPANY, 2303D North 11th St., St. Lowis 6, Mo 
in Canada: 2466 Dundas St. West, Toronte, Ont. 


DETROIT OFFICE SPACE 
FOR RENT 


Unusually attractive office space available in our 
new building. Ideal for manufacturer's agent or dis- 
trict office. Air conditioned. Write or phone Amer- 
ican Society of Tool Engineers, 10700 Puritan Ave., 
Detroit 21, Michigan. Phone: UNiversity 4-7300. 


Get STANDARD TAPERED 
END MILLS on the job Fast! | 


molds or patterns — or any machining 
where taper is needed. 
Taper 42° to 7° per side, flute lengths 
Ye” to 3%”. Also special die sinking 
cutters. 
Regular end mills in 2, 3, 4 flute. Get our 
price and delivery on specials. 

Write for catalog 


Company 


The Tool 


50 standard sizes of spiral tapered end 
mills for milling taper or clearance on dies 
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HP. Ask for Cat 
alog 58. 

heel: housing dia. 344", Direct Motorized Cartridge Type 

length 54"', max. speed Grinder Spindle. 


Grinding Spindie for New belt driven Spindle for No. 2 Heavy Duty Wheel Head Spindle: 

- . Ask for new Cincinnati Cutter Grinder, ength 25%"; center height 
3’; foot type housing 1854" long x 
8°," wide; max. speed 4000 RPM. 


le, 16,600 RPM, Noe Boring Machine Spindle 


ed TRADE MARK REG. U.S. PAT. OFF for Diamond or Carbide q 


| 

i 


dle. Tools; over-all length 20", 

th center height 3”, base 
builds into these Spindles need 

S000 RPM, 

the precision performance 


and long life that results in 
woo better work and more of it. 


Get the facts and figures on ; 
- 10 HE, heavy duty the one best Spindle for Send berated : 
hole grinding Spi specifications 
00 6 SO your job. for a quotation. 


Pope Machinery Corporation 
e ra k 261 River St., Haverhill, Mass. 


( 
if 


a nd F a ndle typ. hecked 
This NAME 


Coup? n COMPANY 
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BRAZE SAVE 


Are you taking advantage of the savings in money, time 
and headaches by brazing your own carbide tools with 
ADAMAS TUNGSTEN CARBIDE? 


3 Brazing your own tools with durable ADAMAS carbide 
r is simple, requiring no special equipment or technica! 
knowledge. 

a How you save money— %* Shank steel and ADAMAS carbide 
i tips are inexpensive. * Increased use of present tool 

a, room facilities. * Preformed ADAMAS tips require little 
“* grinding with costly diamond wheels. * Maintain eco: 
# nomical low level of finished tool inventory. 
ie How you save time— »* Quick delivery on standard and spe- 
a | cial ADAMAS tips. * Eliminate costly down time waiting 
 &g for tools. * Direct control of carbide tool production 
Write for schedules. 
Convinced of the advant d for carbid 
: oa onvinced of the advantages and economy for carbide 
&g booklet tool users, ADAMAS is concentrating on the job of main- 
— “Braze and Save” ing the fastest delivery schedule of quality tungsten 

- to Dept. \V carbide at lowest competitive prices. 


CARBIDE CORPORATION 


1000 South 4th Street * Harrison, New Jersey 
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Johansson Gage Blocks 
now available through 


Brown & Sharpe Distributors 


These famous precision standards of industry are conveniently acces- 
sible through Brown & Sharpe Distributors. ‘Thus, industry is 
assured a continuing dependable source of supply for Jo-BLocKs and 
Accessories. 

With the purchase of the Johansson Division from Ford Motor 
Company, Brown & Sharpe acquired all rights to manufacture and 
distribute Johansson Gave Blocks and Accessories throughout the 
Western Hemisphere. Since that time, it has obtained the rights to 


world-wide distribution. 


The Brown & Sharpe name is industry’s guarantee that the tradi- 
tional precision of these Johansson products will be maintained 
without compromise. Brown & Sharpe has symbolized leadership in 
the development and manufacture of pres ision measuring devices, 
machines and tools for more than 100 years. Brown & Sharpe Mfg. 


Co.. Providence 1, R. L, A. 


We urge buying through the Distributor 


IBS 


| 
e | 
cat 
Send tor copy ot He 
gies! on a\\ 

nade by grow" & 
e onrains grion® and 
| of word” 
& 


15 to 1 Output Ratio 
on 
Shear-Speed vs. Hobber 


A single Michigan Tool Shear-Speed gear shaper is 
currently turning out 130 five-pitch, 15-tooth, 3-inch 
diameter, '/)-inch face gears per hour, approximately 15 
times the production formerly obtained on the same 
part on a hobbing machine. 


To obtain this production, all the teeth on four blanks 
are cut simultaneously, compared with six blanks cut on 
one arbor on the former hobbing machine setup. 


Tool life is reported highly satisfactory with some 
1200 parts being produced per grind. Since .010 to .012 
inch is removed in sharpening the form tools, about 40 
resharpenings are possible, for a total output of 48,000 
gears per set of tools. 


Fig. 1 shows the machine just after finishing a load of 
four blanks in around one minute cutting time. The 
operator is about to remove the finished gears. Fig. 2 
shows four finished gears, four of the blanks from which 
they are cut, a Shear-Speed tool head as it looks from 
below, and one of the single point form tools used in 
the head. 


To change tools, the head is lowered slightly, the tools 
are slipped out, and another set is inserted. Tools are 
sharpened by grinding the top face to master gage height 
on a surface grinder. 

Practice is to remove a set of tools each day, or after 
each 1200 pieces, for sharpening. Theoretically, some- 
what longer tool life per sharpening could be obtained. 
However, this would call for removing tools for grinding 
at irregular periods. 


Material of the gear is SAE 1115, heat-treated after 
cutting. The part is used as a ratchet lock for a hand- 
brake inside an automobile transmission. 


For Shear-Speed machine details, write Michigan 
Tool Company for Bulletin SS-48-3. 


7171 E. McNICHOLS RD. 


MICHIGAN TOOL COMPANY 


DETROIT 12, Mich 
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Grinding heat can't affect the grain- 
grip of their resin bond. It retards 
loading, eliminates shedding, and keeps 


RESIN BONDED 
SPEED-WET METALITE® DISCS 


every grain cutting. Moreover, SPEED- 
WET METALITE Fibre Discs have a 
tough, all-fibre backing with the liveli- 
ness of spring steel. Get the extra 
“cutting mileage’ of SPEED-WET 
METALITE Fibre Discs. They'll pay off 


every time. 


Y 


New brochure on belt grinding 
and finishing — contains the 
atest information on stock re- 
moval, metal finishing, contour 
polishing, and other operations 
dest performed on belt back- 
stand set-ups. Send for your free 
opy today — use the coupon 


| COMPANY 
BEHR-MANNING 
| STREET 
_ Sharpening Stones | siGnen 


but not bothered 


RESIN BONDED 


RESINALL METALITE® BELTS 


They beat the heat in fast, continuous 
heavy-duty grinding. The heat-set resin 
bond can't melt, can't get "tacky," 
pick up chips, load or glaze. This belt 
cuts sharp and keeps on cutting sharp. 
There is 2 to 4 times more production 
with a RESINALL METALITE Cloth Belt. 
Try it out in your own shop — ask for 
a demonstration by a Behr-Manning 
Field Engineer. 


BEHR-MANNING, TROY, N. Y., Dept. MG-949 


Please send me a copy of your new brochure on belt grinding and finishing. 


ZONE STATE 
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From 1.52 to .41 Minutes 


This release bearing is a bronze casting which is bored, grooved, chamfered 
and faced on one side on a Sundstrand Automatic Lathe. It is one of 12 
different sizes of parts run over this machine in lot sizes ranging from 
500 to 5000 pieces. With the previous method for 

this operation, the time was 1.52 minutes. After 

° changing the operation over to the Sundstrand. 

ot gizes the time was reduced to .42 minutes. Comparable 
l savings were obtained on the other sizes of parts 


500 to 5000 run on this machine. 


45/9’ 
| 


Are You Losing 
From 5.02 Minutes 


to 1.7 Minutes T id 


This steel drive shaft part was 
formerly turned onconventional h 5 
equipment in 5.02 minutes. Turning Jobs Like T ese: 
Processing in two operations 
on a Sundstrand Automatic 


ne Lathe reduced the time to tic 
] 1.7 minutes (including eee Sundstrand Automa 


prorated set-up time). 


Lot a is just one ot yaa 20 Lathes Increase Production 

| 0 machine in nah sizes rang- on both Short Run _ 
= ia 100 to 1500 Mass Production Turning 


These examples of time savings available from 
i ; atic Lathes have been taken 
From 4.2 Minutes to Sundstrand Automatic Lathes have 


from the actual experience of only a few of the 


1.2 Minutes many of the users of this modern equipment. 


The pressure plates are made ae - ages of multi sle-tool turning 
of both steel and cast iron. All of the advanté § E 

Uhey are made in several ire available on both short-run and mass pro- 
sizes and types, which are ; ‘ef sketche ind 
run in lot sizes ranging from duction work. Study these brief sketches ¢ 
1000 to 3000 pieces. On the r - in AC im- 
part illustrated, changing the compare the production figures with parts — 
operation to a Sundstrand > yry tor 
Automatic Lathe increased ilar to yours = then get the w hole hens ry \ 
production from 13 to 46 savings on turning WOrkK 
pieces per hour and reduced equiv alent or better si 5 ; 


the time per piece 
from 4.2 to 1.2 


in your own plant. 


lotSize/000. 


From 23.7 Minutes to 
3.82 Minutes 


This track sprocket shaft is a 1045 steel forging with 
a hardness of 212 Brinell. It is completely turned 
in two set-ups on a Sundstrand 75 HP Model 16 
Automatic Lathe, which has ample power to make 
full use of multiple tooling and carbide tipped tools. 
HP consumed at peak load is 84 — maximum depth 
of cut is 73”. The reduced machining time, handling 
time and tool maintenance all added up to a produc- 
tion increase from 1.6 to 8 shafts per hour compared 
to former method. 


950 
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These Exclusive Features 
Nake It Possible to Obtain 
This Higher Production 


machine design features govern the 
sibility of turning short-run work on 
omatic Lathes otherwise limited to mass 
duction turning only. They include 
Wide range of carriage cycles, (2) Ad- 
ite feeds and speeds, (3) Quick cycle 
noge, (4) Simplicity of adjustment, (5) 
.dequate power, (6) Automatic cycling and 

High rapid traverse rate. Sundstrand 


\uromatic Lathes have all seven. One otf 


e most important of these is: 


Quick Cycle Change for Faster Set-ups 


Quicker set-up and easy change-over are 


ossible because of the Sundstrand simple 
vcle control. This control eliminates mak- 
ing cams for every job to be turned. It pro- 


vides complete control of all cycles by 


simple adjustment of dogs on a disc. 


Another important feature is a: 


Wide Range of Tool Action... 


A wide range of action for front carriage 
tools is provided by three units, which can 
be used separately or in combination to 
give (1) Angular feed-in and tool relief, 
(2) Slow-up and dwell, (3) Straight feed-in 
and tool relief. Many combinations are pos- 


sible by merely making simple adjustments 


Let Sundstrand Engineers Help 
You Select the Proper Auto- 
matic Lathe to Suit Your Work 


Let our engineers assist in the selection 
of the proper automatic lathe for your 
job, and make tooling suggestions for 
faster turning of both short and long-run 
work. This competent staff of engineers 
is available to study your problems and 
suggest changes for increased production, 
lower costs. Send complete, accurate 1in- 


formation with each inquiry. 


Sundstrand Automatic Lathes are avatlable in work 


capacities ranging from 5 to 75 HP and in varying 
speed combinations and lengths. Shown above is a 
75 HP Sundstrand Model 16 Automatic Lathe 


Complete information on Sund- 
strand Automatic Lathes can 
be obtained from these bhook- 
lets isk for bulletins No 787. 


SUNDSTRAND 


MACHINE TOOL COMPANY 


2540 Eleventh St. . 


Rockford, Ill., U.S.A. 


DRILLING AND CENTERING MACHINES ° 


SPECIAL MILLING AND TURNING MACHINES 
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How Quality 


every production hour 


You can use and replace grinding wheel 
after grinding wheel... belt after bele... 
or disc after disc — depending upon the 
requirements of your work—and be 
sure that each replacement will continue 
to provide the same standards of abra- 
sive performance. Your production con- 
tinues on schedule. 


These are the direct results of Quality 
Control in the production of abrasives 


by CARBORUNDUM. This control 
covets every step in the production of 
grain and the processing of belts, wheels, 
discs, and other abrasive products. 


It assures abrasive particles of uniform 
grain size and classification. It guaran- 
tees that backings and bonds will per- 
form as expected. Of primary impor- 


in each abrasive tool. Because 


quality control, bonded or coated aby 
sives can be specified more exact 
and reordered, with confidence of 
pendable performance. 

The continuation of efficient, high q 
ity production is assured when you 
using abrasives by CARBORUNDU' 
The Carborundum Com 


tance, it assures consistent high 
quality and productive service 


Niagara Falls, New York 


TRADE MARK 


"“Carborundum" is a registered trademark which indicates manufacture by The Carborundum Company 
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ON ABRASIVE PRODUCTS 


EFFECTIVENESS OF BACKSTAND BELT GRINDING 


steadily increasing number of industrial plants 
g and plating shops, the backstand belt grind- 
otters practical production advantages and 
It is particularly effective On Operations rang- 
ther heavy stock removal to the final polishing 
s preparatory to buthng. Consistently better 
obtained through the use of tactory-coated 
Its. Units of work are completed in less time. 
ntage of machine down-time is extremely low. 


This eased efficiency has led to a 25% to 100% con- 
the belt backstand technique plants which 


ised set-up wheels headed with abrasive grain. 


¥20 BOND SEGMENTS 


ents now make available a fast, cool, free- 

rasive tor efhicient, economical surtace grinding 
is. V20 segments are structurally uniform 
they perform with the same eftectiveness dur- 
tire lite. 


their high degree of uniformity of structure, 


ents incorporate gre: itly improved size holding 


ristics and make possib sle the production of closely 
surtace 


nts ofter the following advantages not found 
tive types of segments. 


id free-cutting qualities promote efficient pro- 


ot burn-free finishes and close tolerances 


cutting qualities of V20 segments make pos- 
lose control of part size and finish and the estab- 
nt of controlled production rates. 


ates of cut obtained through the use of V20 
Its save many dollars per year in operator and 
ne time on heavy production work. 


early self-dressing than other ty pes, V20 segments 
ngs in dressing time and usable Prey 


ahaa a wide range of work of all sizes with 
le loads makes the surface grinder a more 
thcient and profitable tool. 


: tul use of V20 segments on nearly all types of 
luding non-ferrous types makes possible 
sd inventories in terms of gradings necessary tor 


types of work. 


ling can be used to grind a variety of materials 


iY Making it unnecessary tO Change segments 


inging work thereby saving set-up time 


1949 
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COATED 
PRODUCTS 


BONDED 
PRODUCTS 


SHEETS + ROLLS + BELTS + DISCS 
SPECIAL SHAPES 


ABRASIVE WHEELS «+ STICKS, STONES AND 
RUBS + SPECIALTIES + SUPERFINISHING 
STONES + SPECIAL FORMS + ABRASIVE 
GRAINS AND FINISHING COMPOUNDS 
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BOBS 
WEcricur unite? 


The new Jacobs Spindle Nose Lathe Collet Chuck. further refined and extensively field tested ond 
Introduced at the Chicago Machine Tool Show, now proudly presented to you through Jacobs Distributors. 


SPINDLE NOSE LATHE CHUCK 


West Hartford 10, Connecticut 


If it’s a JACOBS... it holds! 


in THE JACOBS MANUFACTURING COMPANY 


| 
S 
| 
est in? 


brings you 


the most amazing 


Lathe Collet 


machine tool histor 


NO OTHER LATHE COLLET 
CHUCK CAN GIVE YOU ALL 
THESE ADVANTAGES: 


| 1. All external and 
internal jaw surfaces 
precision ground. 


2. long bearing sur- 
faces on each collet in 
relation to diameter. 


3. Collet jaw bearing 
surfaces al- 
ways poral- 
lel to and in 
full contact 
with work, as- 

suring accuracy ard 
gripping power. 


4 collet chucks now 
on the market. 


SUPER ACCURACY... Precision 
built to deliver accuracy never 
before obtainable in _ collet 
equipment. The most accurate 
collet chuck in the world today. 


TREMENDOUS GRIP... Gives 
two to four times the gripping 
power of split steel collets. You 
can now use the maximum 
speeds and feeds of the most mod- 


ern tool room lathes — safely. 


AMAZING COLLET RANGE... 
Each collet has a full !,” grip- 
ping range. Eleven Jacobs Rub- 
ber-Flex Collets will chuck any 
bar between and 134” ...one 
collet does the work of eight. 


4. Rubber area of 

collet closes down on 

the work, completely 

sealing collet and 
chuck against entry 
of chips, dust, cool- 
ants, etc. 


5. The compact 
design permits 
chucking close to 
the spindle nose, 
e It allows a saving 
of 1” to of 
ad overhang com- 
Ul 


pared to the steel 


Cutawey view of 
the chuck with 
collet in place. 


EXTRA DURABILITY... The 
handwheel is solid aluminum 
and the forged alloy steel body 
is hardened and ground. All 
other parts of the chuck are of 
alloy steel, hardened and ground 
throughout. 


NO FATIGUE...A unique im- 
pact mechanism allows rigid 
tightening and easy opening of 
the chuck with a flick of the 


wrist. 


UNEQUALLED ECONOMY... You 
buy a chuck that will perform 
a COMPLETE job of chucking 
— you save both on original in- 
vesiment and maintenance, 


DEVELOPED BY JACOBS... This 
new Spindle Nose Lathe Chuck 
is a product of Jacobs’ develop- 
ment engineers. The Jacobs 
Manufacturing Company is the 


world’s foremost producer of drill 


a nd lap ch uck 8. 


SEE YOUR JACOBS DISTRIBUTOR —A special! eight-page illustrated bulletin 
is available from your Jacobs Distributor. 


In closing down the collet through- 
out the entire Ye range, perfect 
porallelism is maintained between 
the extra long collet bearing sur- 
faces and the work—occuracy and 
gripping pressure core constont. 
Unlike steel collets, no concession is 
necessary for spring temper and the 
alloy steel collet jaws are held to 
maximum hardness for long wear 
under rugged conditions. The 
rubber is permanently bonded and 
mechanically locked to the jows, 
and is not affected by heat, cool- 
ants, or cutting compounds, 
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790 to 
[S00 bolts per hour! 


® Bolt blanks are dumped 
continuously into the hopper 
(as illustrated). The opera- 
tion is then automatic until 
the finished bolts are ejected 
into an oscillating conveyor 
carrying them to a _ con- 
tainer. 

Short set-up time is ideal 
for short runs—a change in 
thread length in five min- 
utes, in bolt length in 10 
minutes, in speed in 2 min- 
utes—a complete change 
in diameter, pitch, thread 
length, and bolt length in 40 
minutes. 

Output varies with bolt di- 
ameter and thread length— 
786 5" bolts in one hour, 
with more than 10,000 
threads per chaser grind— 
more than 1,000 7 16"' 20 
pitch N.F. cap screws of 
alloy steel in one hour, to 
Class 3 specifications. 


Write For Bulletin 
No. E-70 


PER HOUR, PER MAN 


The LANDIS Automatic Forming and Thread. 
ing Machine illustrated is a fully-automatic 
threading machine designed to point to length 
and thread bolts and cap screws from col 
headed or hot forge blanks. It combines high 
production with low operating cost, and meets 
high standards of accuracy and safety. The 
machine is built with semi-vertical spindles t 
save space, and one man can easily service a 
battery of eight machines. 


TRADE ~ 
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DO YOU HAVE 
this 
HANDBOOK ? 


We are referring to the 
176-page book labeled 
The Tool Steels of Alle- 
gheny Ludlum.” It covers 


LXX, DBL-2, Super 
Panther, Deward, Sara- 
toga, Huron, Ontario, 
Sagamore, Potomac, 
Pompton, Seminole, 


and other famous 
rades. Get your copy. 


Address Dept. TE-79 


SUPERSON/C TEST 


REAL 


That block or bar or rod of quality 
tool steel you received from Allegheny 
Ludlum . 
our vigilance committee right up to 
shipment time. You probably weren't 
here to watch the technically planned 


.. had to run the gamut of 


mill procedure, the laboratory con- 
trols, and the inspections—but you 
can quickly appreciate the value of our 
dozen or more quality safeguards, 
once the steel goes into service. 
Consider, for example, the super- 
sonic reflectoscope. It's uncanny how 
that ferrets out any internal flaw. 
This daily ritual of checking, test- 
ing, and inspecting at the various 
stages of production means that, in 
effect, we are Operating our own 
By thus in- 
suring quality, we protect you—the 


“Bureau of Standards.” 


a 


customer. You get better results. 


For sound, clean, tool and die steels 
—uniformly accurate in analysis, struc- 
ture, hardness, and size—call A-L. 


LLEGHENY 
UDLUM 


STEEL CORPORATION 
Pittsburgh, Pa. 


TOOL STEEL DIVISION: DUNKIRK, N. Y. 


Sunt, (864 


| MICROSTRUCTURE > HAROMESS 
Ack. § gt 
Sept ber i949 93 


VOUUSE.... 


| CONTROLLED METAL CASTINGS 


SIFCOLOY Metal is a 


4 ? special technique in charging, melting, and control of th 7 
‘pouring. Therefore, the intrinsic nature of SIFCOLOY ‘Metal is 
a _ the type of service for which the specific castings are to be used. th so 4 
; ‘ SIFCOLOY Metal is made in 5 basic grades each varying in phys cal proper ies. iy 
ae 
Way <ED> castings ARE BETTER 

4 4 1. SIFCOLOY has greater tensile and compressive strength than yu 
A _ ordinary grey iron and is heat treatable. (Grades SI and SIA) fa 3 
2. SIFCOLOY, though much closer grain,is readily machinable. 
3. SIFCOLOY is adaptable to a wide variety of dies, plates, 
: and cast machinery parts. (See photos below) 
ip a . SIFCOLOY is made in 5 basic grades to fit your individ- 4 

OLOY affords longer life... due to its greater wed 

resistaqce, hence cuts your production costs. 
4 


varied use of STRCOLOY Dies for Stamping, Plains. 
Poon and Stainless Steel Sheets and Compression Molding of 


* 


REFRIGERATOR PAN 


WRITE FOR 
COMPLETE 
INFORMATION 


SPUCK IRON and FOUNDR 
3145 N. FOURTEENTH ST. — 


4 
4 
* 
SED PAN SS CAN La WATER PAIL BEER BARRE: 
“Sifcoloy Metal fo: Better Castings and Better Costs!" . 
4 
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AUTOMATIC 


You as a gear manufacturer under 
present industrial and market condi- 
tions can correctly evaluate produc- 


tion equipment that: 


© Assures extremely close gear 
tolerances consistently. 


@ Does not require any mechani- 
cal skill to operate. 


© Eliminates operator fatigue and 
its effect on morale. 


Q Operates continuously at mass 
production speed. 


That is precisely what you can have 
with Red Ring Automatic Loading 
in connection with Gear Shaving 
Machines GCU or GCV. 


Either of these machines so equipped 
can be run continuously merely by 
keeping a supply of work gears in 
the magazine and removing the 
finished gears. One operator easily 
serves a battery of machines, for the 
entire machining operation is entirely 


automatic. 


4 


Production rates are phenomenal. 
Write for descriptive literature. 


NATIONAL BROACH AND 


EST PRODUCER 


AACHINE CO 


EQUIPMENT 


SEY permits you fo turn of 
| Precisi@ Gears with unskilled operatorsf/ 
a 


This machine does 15 facing, drilling, 
reaming and tapping operations on a 
small part. Multiple spindle heads are 
used on some drilling and tapping units 
to accomplish two or more operations at 
a station. 


Automatic Unit 
| No. 11 & 31 


Lead Screw 
| Tapping Unit 
No. 12 & 22 


The spindles of all units are of alloy steel, 
heat treated and ground, mounted in anti- 
| friction bearings. All gears are of heat treated 
alloy steel. Dovetail adapter plate with 
screw adjustment permits quick and accurate 
positioning. 


Make every operator expert 


featured in all Hartford Special 


AUTOMATIC DRILLING 
& TAPPING MACHINES 


“LANGELIER ” 


Hartford Special Drilling and Tapping Machines 
are scientifically engineered to do all the “think- 
ing” necessary to produce the finished pieces on 
a specific job. The operator's part is reduced to 
starting and stopping the machine, and loading 
and unloading the parts. Since his skill is not a 
factor, the finished pieces are of uniform accu- 
racy and the high production rate is automatic- 
ally maintained. The sequence of operations such 
as drilling, tapping, counterboring, milling, ream- 
ing, spotting, chamfering etc., is designed to 
require the minimum of time, space and main- 
tenance. If your job requires a special single- 
purpose machine, it will be worth your while to 
investigate the “packaged engineering” Hartford 
Special has to offer. Why not write our Engineer- 
ing Department now. The Hartford Special 
Machinery Co., Hartford 5, Connecticut. 


HARTFORD 


...the standard for special machinery 
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“Gun” 


flutes of taps are 


‘HIPS clogging in the 
akage. This 


No. | cause of bre: 
arly when the metal 1s 


» is being used in 


4 the 
particul 
> and the taj 


e operating at h 


happens 


“stringy 
igh speeds. 


engineers licked that 
, through hole tap- 
inventing a tap that shot the 
das itcuta thread. They 
named it the Gun” Tap. The advan- 
e many. The body of the tap can 


r. The shearing 


_ And 


qa machin 
“G reenfield 


problem years ago il 


ping by 
chips out ahea 


tages ar 
be thicker a! 


action of the tap ta 
more accurate. 


id stronge 
kes less power 


the threads are 
Perhaps you have be 
Taps for years and this is an old 
If not, you may be inte rested 


ie more about “G 


en using “Gun” 


story 


to you. 
sun” Taps from 


in learning 
Greenfield” Distributor OF 


“Greenfield” 


your local “ 
by writing direct to 


GREENFIELD Tap and DIE CORPORATION 


Greenfield, 


New Haven 15, Connecticut 
and 
aAMPCO TWIST pRILL CORP. 
Jackson, Michigan 
Divisions of Greentield Top and Die Corporation 


| 


4 
1 
é q 
i 
‘ 
a 
j 


Class SJ Tap and Chasers 


HAVE 


Where the time for backing out is unimportant, 
or where space is limited the SJ Tap is recom- 
mended. 

* * 
Available in eleven sizes with a cutting range 
from to 8%”. 

* * 
GEOMETRIC also makes a complete line of Ro- 
tary and Stationary Self Opening . . . and Solid 
Adjustable Die Heads—and Collapsing Taps— 
and GEOMETRIC Chasers. 


"Be Suz ... Buy Geowstric” 
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PRECISION MACHINES 


Since 1907, the name of Parker has been a part of the 
progress of the automobile industry 


In 1915, Parker introduced the basic principie of boll 
bearings in grinding moanufacture—a major advance in 
gr nding which was unknown at that time. 


A few years later the Parker Ball Bearing was patented to 


meet high speed and precision requirements and has been 
im use ever since, 


Further research and engineering development brought 


PARKER MAJESTIC 


forth the well-known Porker Majestic External and Internof 
Grinding Machines, each machine representing a greg? 
advance in simplicity of operation and precision. 

The latest tooling development of the company is the Parker 
Majestic No. 2 Surface Grinder that provides new accurocy 
ond flexibility for small grinding operations. 


These mony products of Parker Mojestic will cantinue 


to serve the great cautomotive industry in the future, 
keeping poce with its demonds for speed, occurocy ond 
dependability 


MANUFACTURED BY 


MAJESTIC TOOL AND MANUFACTURING COMPANY 


147 JOS CAMPAU 


DETROIT 7, MICHIGAN 


; 

| 
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You can turn, mill, tap, cross drill, and 
do multiple hole drilling with a Baird 
Automatic Chucking Machine . . . and do 
these operations accurately and fast! 


1899 


This part is a malleable casting, having a 4)4” dia. 
tlange. The flange end is completely turned, and the 
spiral groove in the hole is milled in one operation, as 
shown. Production is 132 pieces per hour. 

In conjunction with the turning operations, 
“Baird” chucking machines can be readily equipped 
for a large range of varied and special machining 
operations: including Milling, Multiple Hele Drill- 
ing, Tapping, Cross Drilling, etc. 


Write us for complete 
specifications of the 
many Baird Au- 
tomatic Chuck- 
ing Machines. 


2420 Wolcott St. 


BE DOUBLY SURE 
with M-T QUALITY 


FIXTURE CLAMPS — wide 
range of sizes and types to 
fit every requirement 


Jack Locks - Cam Locks 
. Hand Knobs. . . Hand 
Wheels . . . Steel Bal! Han- 
dles . . . Soft Chuck Jaw 
Blanks Fixture Cams 
. . Alloy Set-up Studs .. 
Rest Buttons and Rest Pads 
Spherical and Plain 


Collar Nuts Quarter 
Turn Screws . Fixture 
Keys .. . Spherical and 
Flat Washers . Shoulder 


Screws and many other 
items from stock 


Detroit 20, Mich 


WRITE FOR COMPLETE CATALOG 


from 0-8 1 
0-7200 in 

CHISOTY inspection 
torque = speed pré 
WRENCH 


or eliminated ! 
modern product gu 
ity control 
TEVANT torqur 
at critical points 
STURTEVAN 
TORQUE Wren 
are perman 

rate. Becau tt 
inherent design th 
cannot bec 
curate. C 


types. 
Wr.te for Bul 


All these common 
faults are minimized 


RE 
to 
1g the An® chatter 
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Take Quick. Aceurate 


Inside Measurements 


From '/p to 6 inches With These Two Lufkin Tools 


@ Skilled mechanics everywhere are finding the Lufkin Tele- 
scoping Gage and the Lufkin Small Hole Gage essential companion 
tools in the well-fitted efficient tool kit. They simplify the taking 
of difficult measurements, such as, measuring deep within the 
hub of a gear or small hole diameters where the use of an inside 
micrometer is impractical. 

Notice these features which you will instantly recognize as impor- 
tant time and error savers. 


xclusive design feature is the double telescoping action of the plungers. 
result, the handle is always centered giving perfect balance and ‘“‘feel’’ 
essential to accuracy. 


[UFAIN Telescoping Gages and 


Ideal companion tool for measuring 
small holes or slots below the >, 
inch range of the Telescoping Gage 
Simply insert ball end in hole 

turn knurled knob until right “‘feel”’ 
is obtained—then measure ball end 
with Micrometer. Gages have ball 
ends flattened off close to center 
line which permits gaging shallow 


holes or grooves. Provision is also 


mailing 


| made whereby travel of the expand- 
ing cone is stopped at both the 
surements down to one Each gage has its own handle sized in extreme open and closed limits 
sandth inch or less are taken direct proportion to its plunger range, { of the gage preventing 
nm h the gage with a Micrometer. assuring perfect balance found in no i ’ + M4 breakage. Available indi 
i vidually in four different 
. sizes, or as a complete set 
rUl with range of to '4 inch 
quil \vailable individually or in sets P 
packed in a durable leatherette 
ise. Nange to 6 inches. 
eit 
Dept. TE fo, 
| booklet 
AMOZING tory 
Sturement.'' En. 
Oc (no st ps w 
4 [UF KIN 


THE [uFKIN C0. PRECISION TOOLS « TAPES RULES 
M chigan New York City Windsor, Canada FROM YOUR DISTRIBUTOR 
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finished pinions hours 


Performance like this is typical of the Fellows Method applied 
to small gears and pinions. Faster output than sub-press dies 


Higher accuracy, finer finish, and up to 64, 80 or even 200 


pitch. That’s the cost-saving story on this ‘small gear speedster”’ 


of the Fellows Line—the No.3 Fine-Pitch Gear Shaper. 


With magazine feed and automatic work ejection it can be set 
up for record production on a wide variety of small gears and 
pinions. Cutter speeds may be set at up to 2000 strokes per min- 


ute depending upon the work. 


Whatever your present method of turning out small gears, the 
production possibilities of this Fellows machine make it worthy 
of investigation. An inquiry addressed to the office nearest you 
will bring descriptive literature, or any special data you may 


request. 


THE FELLOWS GEAR SHAPER COMPANY *° Head Office and Export Department * 78 River Street, Springfield, Vermont 
Branch Offices: 616 Fisher Bldg., Detroit 2 + 640 West Town Office Bldg., Chicago 12 * 7706 Empire State Bldg., New York | 
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Milling the Forming Slide Cam blanks for 
New Britain-Gridley Model 60 six. 
spindle automatic Bar Machines is done 
six at a time with the No. 8106F Nelco 
Face Mill with carbide tipped blades. 


The time and cost analysis chart shows 
the comparative savings effected by 
Nelco carbide tipped cutters over the 


tools formerly used. This is only one of 


many New Britain Parts which are milled 
efficiently with Nélco Tools. 
PART NO. 407/792 | NAME hide lame bank © 
OPERATION //0 mill ond 7 | carBive | 
— NO.OF P'C'S. PER GRIND 400 | wo 
COSTTOGRIND $750 |8375 
NO. OF REGRINDS | 
COSTOF TIPS | $300 |&/620 
COST TO RETIP é GRIND |$/6.00_ | #600 & 
COST OF CUTTER PER PIECE .024 | $.054 q 
TOTAL COST TO MILL ONE P'C. 144 | B.394 


Nelco Face Mill No. 8106F... SPECIFICATION 


MATERIAL — S.A.E. 1045 GAS CUT SPEED — 500 R.P.M. FEED — 15" PA 


WRITE for descriptive 
literature and name ° 
your Nelco Distributor. 


| 
| ? 
3 
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Caterpillar Tractor Co. is using Scully-Jones Standard Ampco Bronze 
Wear Strips as shown here, to reduce upkeep cost on bars and 
bushings used in boring lines, and to maintain full production. 


= 


Top and bottom view of 


Scully-Jones Standard Ampco Bronze Wear Strips. 


© a & a ® 


‘ PM 
f 
| 


tem 1949 


like “Caterpillar” does” 


wilh 


SCULLY-JONES 


NU GET LOW COST, FAST, ACCURATE PRODUCTION WITH OUR STANDARD AND SPECIAL TOOLS 


STANDARD AMPCO 


BRONZE 


© Reduce Seizing and Galling 
4 © Save Wear on Bars and Bushings 


Maintain Continuous, Accurate Cutting 
Operations 


® Cut Down-time, Maintenance and 
Replacement Costs 


Use these wear strips on your boring bars 
and driving tools, wherever friction, galling or 
wear are serious factors. They are easy to attach, 
adjust or replace 


S-] Standard, 6-Hole Type, Ampco Bronze Wear 


Strips are furnished in 5 sizes that meer all 


requirements Available for Immediate Delivery 


from stock 


SEND FOR New Descriptive BULLETIN 


Pr Containing Prices and Specifications 
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The first operation is broaching the 
four surfaces of the king pin bosses, 
which are broached on a Standard 
American SB-66-25 hydraulic single 
ram machine. Part is located from 
fixed locating blocks under the 
bosses, and on the rough spindle end 
with floating Vee block. Fixed to the 
machine ram is a manually operated 
equalizing mechanism that equalizes 
part prior to clamping action. 


FOUR MAJOR PRODUCTION 


on truck steering knuckle bosses 


performed by (xctzx BROACHING MACHINES 


Broaching eight flat surfaces and a king pin hole in truck steering 
knuckle bosses brought maximum production economy to the midwest 
plant of a leading truck and farm equipment manufacturer. The four 
machining operations are listed in broaching sequence below: 


1) Inside and outside surfaces of king pin hole bosses surface broached on an 
American SB-66-25. 


(2) King pin hole broached to size using an American VP-3-10-30. 
3) Top and bottom surface of bolt bosses broached to size on an American SB-48-15. 


4) Inside face of bosses finished shaved square with hole on an American V-2-6 
Ton Press. 


This set-up is excellent evidence of the versatility of American Broach 
engineering. Perhaps you have a production step where one or more 
broaching operations can reduce costs — step up production. Write 
to American Broach, Dept. T, for information and descriptive circular. 
No obligations, of course. 


A DIVISION OF SUNDSTRAND MACHINE 


ANN ARBOR, MICHIGAN 
See Omerican First—for the Best in Broaching Tools, Broaching Machines, Special Machinery 
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DIESEL ENGINE CONNECTING | 
gODS ore difficult to bore to 


modern standards of accuracy 
and finish. Here, in one machine, 
all rough and finish boring, facing 
fund chamfering operations are 
I performed in minimum time. 


The machine is a SIMPLEX 3U 2-way Precision Boring Machine 
with left-hand table mounted on hardened dovetail ways for 
rough boring, chamfering and facing one side of both ends. 
The piece is then reloaded on the right side of the fixture. The 
right-hand unit finish bores, chamfers and faces the other side. 
Heavy precision boring spindles, with powerful drives from 7 '/2 
HP motors, provide excellent finish and accuracy at low unit cost. 


PRECISION BORING MACHINES 


SIMPLEX MACHINE TOOLS DIVISION 
STOKERUNIT CORPORATION 
‘\ 4528 West Mitchell Street 


j MILWAUKEE, WISCONSIN 
Precision Boring Machines, Planer Type Milling Machines, Special Machine Tools 
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CAN CUT OFF | 
LARGE 


Triple-Chip saw blades of the segmental 
type from 11” through 70” diameter are 
recommended by Motch & Merryweather 
for cutting larger stock, because they pro- 
duce faster cutting and smooth finish. 
Re-sharpening of segments permits many cuts per 
segment, and replaceability of segments makes pos- 
sible continued use of the same disc...For most 
satisfactory results, use Motch & Merryweather 
blades with Motch & Merryweather circular sawing 
machines for cutting off stock up to 162” diameter. 


Ask for Bulletin 200-T 


THE MOTCH & MERRYWEATHER MACHINERY CO, 
PENTON BUILDING ° CLEVELAND 13, OHIO 


A 
MAXIMUM 
OF 
USABLE 
STEEL 
IN 
EVERY 
SEGMENT 


THREADED DOWEL 
RIVET HOLES 


TONGUE 
AND 
GROOVE 


2 RIVET HOLES 
“UP FRONT” 


M. & M's sharpening method allows 

Rivets hold segment firmly to dise and maximum number of cuts per blade. : o 
overcome cutting pressure. Threaded dowel 
rivets maintain alignment. Coolant chan- _ without ‘ing’ Tap e ch provides free 
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LOCKED AND 
PRE-LOADED 


roached parts are not being finished to consistently close DIAGRAM ILLUSTRATING 

sand flat surfaces, it is evident that the table operating HIGH-SPEED HARMONIC TABLE MOTION 
ng mechanisms on your broaching machines are yielding 

‘¢ angular thrusts. It is equally obvious that NO table 

& VOT pre-loaded and thus rigidly held in broaching posi- 


withstand these forces without deflection. "Ra 

a broaching problem which Oilgear has solved with its oc & 

and exclusive work table shuttling mechanism which 

LOCKED AND 

ks and pre-loads the tables in broaching position. Under PRE-LOADED LOCKED 
Mnage tool face thrust there is no measurable table deflec- BROACHING LOADING 
erts are held firmly in broaching position and do not yield POSITION POSITION 

ming broa [ | 


hing tool forces. Consistently close tolerances 
flat surfaces are easily maintained. 
+ 


L WORK TABLE TRAVEL | 
INTERLOCKED TABLE MOVEMENTS | 


swork table movements are interlocked hydraulically, 


™ i n the double slide machines, also mechanically, OTHER FEATURES 

ve sequence operation with tool slide. No cycle mal- 

fing is possible. There are no valves to constantly These and other features such as long table travel for straddle 

T maint There is no complicated switch arrangement broaching, hardened and ground ways with adjustable gibs which 

‘maintain. For the table interlock, Oilgear uses only prevent tilting and automatic pressure lubrication to vital points 

K switch, only one relay. also contribute to the outstanding performance of Oilgear Sur- 
face Broaching Machines. Write for descriptive bulletins. THE 

HARMONIC TABLE MOTION OILGEAR COMPANY, 1573 W. Pierce St. Milwaukee 4, Wis. 


B fluid power, direct ram-actuated, heavy-duty crank 

P sm sh work table to and from broaching posi- 

~~ lle’ high speed. Cushioned, 180° harmonic 

; t cre iminates starting and stopping shocks 
vel 


table under pre-load in broaching posi- 


ive to be clamped before table moves. 
‘amp .gandunclamping of work is easily applied. 


| 


4 TRY WAUKESHA S$ 
SHELL OR SHANK TYPE 
yh “CUSHION - LOCKED”’ 
ADJUSTABLE BLADES 


. - a For standard and heavy-duty work 
Sizes up to 62” in stock 
Larger sizes on application 


: WAUKESHA 
Tool Corporation 


POSITIONING 
\tvers , 
ttc 


One of the most difficult problems in tool making can be solved easiy 
and quickly with Sturdy Square Holed Sleeves. The perfection of 
broached square holes can be had in boring bars, milling cutters ay 
many other applications at a small fraction of the cost of imperte: 
hand-made square holes. The Sturdy Square Holed Sleeve consists of ; 
round sleeve with a perfectly square hole broached through th 
center. This hole is tapped at one end to receive a back-up serey 
which is furnished with the Sleeve. The Sleeve can be sweated » 
pressed into a drilled and reamed hole to make a perfectly squar 
accurate hole in a very few minutes. 


The Sturdy Square Holed Sleeve will save 
you many hours and many dollars in the 
making of boring bars, tool holders and 
other tools requiring square holes. 


BUSHINGS MADE IN FOLLOWING SIZES: 
3/16, 5/16, 3%, 7/16, Va, 5, 34, 1” 


STURDY BROACHING SERVICE 
23520 TELEGRAPH RD., DETROIT 19, MICH. 


ing 


/ UNLOADING 


et HANNIFIN 


Pneumati 


Cylinders 
do the work! 


“AUTOMATION” is an interest-rousing new term that 


Send fora copy 
of this Gulletin 


HANNIFIN 
CORPORATION 


1119 South Kilbourn Ave. 
Chicago 24, Illinois 
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describes some of the many ways in which pneumatic 


cylinders are being used to actuate and power auton 
work-saving devices. Hannifin is playing an important 


itic 


in this development by supplying cylinders that are rig?! 
for the job and engineering know-how second to none when 
it comes to applying cylinders to the job. 
If you are interested in using cylinders to SAVE TIME ..- 
REDUCE PHYSICAL EFFORT ...CUT COSTS. nd 
IMPROVE PLANT OPERATION, get in touch th 
HANNIFIN today. Engineering recommendations 0» Fé 
quest. Experienced Factory-trained field representativ:> 
all leading industrial centers. 
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perator’s let hand 
wing 
and 
e of the steel, 


guards the quality of Bethlehem Tool Steel 


t electrical impulses per second probe into 


ts and bars of Bethlehem Tool Steel, searching for 
sible voids, piping, or other deviations from high 


A unique instrument, known as the Super- 
Reflectoscope, makes possible this remarkable 
ition of a tool steel bar’s internal condition by 
high-frequency sound waves through the 
bouncing” them back. 


Bethlehem applied this inspection method to tool 


1 established its reliability over a period of 
four years. It is especially useful where our 
perience has indicated the value of this addi- 
recaution in certain bar sizes. 
rs of Bethlehem’'s fine tool steels, supersonic 

n means a big step forward in the direction 


RS 
et Oy 


of additional quality control. It gives real assurance 
of soundness, cleanliness, and freedom from flaws in 
the cross-sections of tool steel bars. 

When you need tool steel . . . no matter what the 
application may be... you can count on the ultimate 
in quality by specifying Bethlehem. The complete 
range includes: Carbon, Oil- and Air-Hardening, 
Shock-Resisting, High-Speed and Hot-Work grades 


BETHLEHEM STEEL COMPANY 


BETHLEHEM, PA 
On the Pacific Coast Bethe 
product ire 
Bethlehem Pacif Coast Steel C rporation 
Exy t 
Be lehem S r 4 


= 
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A 564-page authoritative handbook 


Yours for only 


$2.00 
postpaid 


Completely 
Revised 


ol Fay, 


, 


Which of these 21 data-packed yw! ith 


Protectron eliminates costly tool and die break- 


chapters can you use most age ... eliminates “pile ups” and tool dullness 


e . . . eliminates unnecessary “down time”. Yes 
profitably right now ? eee - . - Protectron does all that by automatically 
tripping the machines at the slightest mechanical! 

Part 1— Getting Acquainted with Tool Steel overload from whatever cause before damage 
1. Teol Siecl Tecme occurs. No single device saves so much, so 

2. Tool Steel— What It Is quickly at so little cost as Protectron. Write 


3. The Analysis of Tool Steel 
4. The Character of Tool Steel 
5. The Soundness of Tool Steel 


Part !1—Selecting the Right Tool Steel for 


Each Kind of Tool 


6. The Matched Set Method 
7. The Twelve Matched Tool Steels 
8. The Matched Set Method in Use 


9. The Tool Steel Selector tan 
Part |11—Properties, Heat Treatment and —and correct 


Testing of Tool Steel 


10. Heat Treating Methods and Equipment U N B A L A N C id 


11. Hardness and Toughness Testing 


for bulletin or free trial. 


GRANBY, CONN. 


12. Properties and Heat Treatment of Twelve without removing work from Machine! 
13 k Steel The Micro-Poise Balancing Machine 
= quickly —and accurately — measures 
and corrects unbalance in rotating 
Part IV —Things Worth Knowing parts. The location and amount of un- 
14. Relation of Design to Heat Treatment balance is read directly on calibrated 
; ; scales within six seconds after release 
15. The Hot Acid Etch Test , of operating lever. The Micro-Poise 
16. Timbre and Hardenability Tests Balancing Machine is sturdy; built 
17. Spark Testing to withstand strain and shock dur- a 
18. Furnace Atmosphere ing loading; has no revolving parts; 
19. The Time Required to Heat Tool Steel requires no power for checking. 
20. Quenching and Tempering 
21. Trouble Shooting DRILLING UNIT 
Work can be brought into bal- 


ance by drilling out excess mate- 
rial by means of vertical (illus- 
a ee trated) or horizontal drilling unit 


attachable as integral part of ma- 

THE CARPENTER STEEL COMPANY, READING, PA. + DEPT. 22C-1 chine. With unit attached, un- 

Please send me, postpaid, your revised ‘Tool balance is located, measured and 

Steel Simplified’. I enclose $2.00 ($2.50 corrected by drilling to the indi- 

outside U.S.A.) in full payment of the book. cated depth. Full details in Bul- 

letin mailed on request. Other 
sizes and models. 


Micro-Poise 


ENGINEERING & SALES C9. 


BALANCING ENGINEERS 
14851 GRAND RIVER AVE. DETROIT 27, MIC <IGAN 


Firm Name 


Mailing Address 


City State 
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HIGH SPEED 


TWIST DRILLS 
aud 
REAMERS 


Besly is proud to announce as additions 
to its line of precision cutting tools these new 
high speed drills and reamers—available in 
a complete range of types and sizes. 
Like all Besly products, they are manufactured 
to meet industry’s most exacting requirements. 
They can be depended upon for economical, 
long-life performance . . . for more efficient 
production. Get full details from your Besly 
Distributor today. 


0. _ CHARLES H. BESLY & COMPANY, 112-124 N. Clinton St., Chicago 6, Illinois 


FACTORY: Beloit, Wisconsin 


(7 
| 
| 
| 
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CUT MILLING COSTS 


KEMPSMITH STANDARD ATTACH 


Universal 


DIVIDING HEAD 


Can be used on ANY Milling Machine 


A Kempsmith Universal Dividing Head is a 
precision tool, designed and built to retain ac- 
curacy. Combines simplicity and convenience 
with rigidity and accuracy. High number in- 
dexing attachment, spiral cutting mechanism 
and chuck with adapter also available. Ask 
for Bulletin No. 119. 


Kempsmith Standard Attachments broaden the 


scope of your milling machine ... lower 


Precision Built Milling Machines Since 1888 


capital investment... save in set-up time, 
KEMPSMITH MACHINE CO. 
1847 SOUTH 71st STREET 
MILWAUKEE 14, WIS., U.S.A. 


KEMPSMITH 


Li Types to fit 
any machine 


Just because taps and reamers may 
seem to be worn out is no proof that 
they really are. It may be that the 
trouble is not with the tap or reamer 
itself but rather with the tool holder 

This is where the Ziegler Tool 
Holder comes in. By compensating for 
inaccuracies in aliguing the work with 
the spindle, it eliminates the over-size 
and bell-mouthed holes that are often 
wrongfully blamed on the cutting tool 


Change over to Ziegler Tool Hold 


a tapping ‘or ers and see how much longer you can 
in all popular keep your taps and reamers in service 
sizes or t es. 

Adaptable te W. M. ZIEGLER TOOL COMPANY 
Shine wiih 13570 Auburn Detroit 23, Mich. 


standardized 


spindle. 


PROPOSAL L-830 


Drilling flange holes in automobile motor mani- 
fold. The lower adapter is designed to support 
the four flanges and automatically compensate 
for the variations in castings. A Swartz lock 
holds the clamping action. The standard jig 
can be used again as tooling becomes obsolete 


STANDARD DRILL JIGS LOWER SUBSEQUENT 
TOOLING COSTS. THEY ARE NO MORE 
PERISHABLE THAN YOUR MACHINE TOOLS. 


SWARTZ TOOL PRODUCTS CO. INC. 


13330 Foley 


Cleveland—Production Tool Co. 
Milwaukee—Geo. M. Wolff Co. 
Chicago—Ernie Johnson 
Boston—A. R. Shelvin Co. 


ASK FOR CATALOG 941 
Represented by 


Canada—Firth Brown Tools 
Houston—Engineering Sales Co. 
Pittsburgh—Tool Engineering Products 
Cincinnati—R. W. Pratt 


Detroit 27, Michigan 


Philadelphia, Pa.—Morgan Too! & 
Equipment Co 
Los Angeles—Wade Edgar 
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Hof Hot Water Tanks with 


| 
4 
’ 
N' production time has been lost 
for maintenance purposes since 
2 this 500-ton Farquhar metal-form- 
—— ng | ; was installed at the Seidelhuber 
I & Bronze Works, Seattle, Washington. 
» 
The Farquhar Press is used for forming 
heads for hot water storage tanks. Better 
production is obtained because there has 
be machine ‘‘down-time”’ with the 
F ihar Press on the job. Smoother 
and improved quality are ob- 
because Farquhar’s hydraulic 
iminates wrinkling and tearing. 
e 
k he Seidelhuber plant is only one of 
g hundreds of users throughout industry 
7 who depend on Farquhar Hydraulic 
P for better production. In the shop 
he line, you get the benefits that presses in all sizes and capacities for all Farquhar Hydraulic Press, forming 
builds into every press: (1) types of industry. heads for hot water tanks. 
iS i advance and return of ram for Nine gauge steel blank ma- 
faster work. (2) Extra length guides on Farquhar engineers are ready and wil terial 50" x 30°) is used; head 
: is 26° diarmmeter.Only one man 
: g platen for greater accuracy. ing to help solve whatever productior needed to place material in 
\S) Finger-tip controls for easy, smooth problem you may have, with a hydrauli press. 
‘ tion. (4) Positive control of speed press that will do your job faster, bette: el 
ire on the die for longer die life and cheaper. Why don’t you give them a Send for 4 
F builds hydraulic production all? CG ; | 
| A. B. FARQUHAR CO. 
Hydreuls Preas Division i 
1519 Duke St., York, Pa 
y - Please send me a Farquhar Hydraulic Press catalog 
! 
' 
for Bending - Forming - Forcing - Straightening - Hobbing - Assembling Firm ' 
Drawing - Extruding - Joggling - Forging - and other Metalworking Operations | add : 
,0Tress 
ne er 1949 11s 
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Save time 


OOL UP FOR en 
THRIFTY TAPPING 
and THREADING self locking 


jaw clamps 


= J&S Jaw Clamps 

hold all sizes and 

shapes of work- 

a pieces tightly 

aa against face plates 

of machine tools 
Clamp is self-locking and full surface of work | 
¥%” high or over may be machined without in- | 
terference, because the jaws grip the work-piece 
on the sides. These clamps facilitate controlled 
centering adjustment—secondary operations are 
unnecessary —they eliminate different length 
studs and blockings — tested for two-ton down 


tteo~C mick 
TAPPERS 


attached to your drill press spin- 
die offer a low-cost way to tool 
up any drill press for a wide 
range of tapping needs. Hair- 
4 trigger sensitive clutch protects 


as taps and work. Ettco Tappers pressure. Send for details. 
aie are ideal where cost, production 

“s and accuracy are important fac- 
tors. Quill clamps are available 


THREADERS 


are standard Ettco Tappers 
fitted with acorn or button- 
type die-holders and dies. 
They put threading work on a 
high-speed production basis. 
Their highly sensitive action 
assures accurate, low - cost 
work. 


5 sizes for 
No. 6 to %” dies 


WRITE FOR BULLETIN NO. 22 — FREE CARBIDE TIPPED 


OR H.S. STEEL 


- It gives details and prices on Ettco-Emrick Tap- 
pers and Threaders, which are available at lead- 


ing mill supply houses throughout the country. Special cutting tools of all types are a specialty at Detroit 
Reamer & Tool Company. All carbide-tipped tools are supplied 


Attachments. Circularity relief can be ground on any special 
593 Johnson Avenue, Brooklyn 6, N. Y. tool, when specified, at no additional cost. 


Boston, Mass. @ Portland, Conn. @ Detroit, Mich @ Chicago, III 


Our engineering department is at your dis- 
posal to help solve cutting tool problems. 


DETROIT REAMER « TOO! C0. 


Mfrs. of Special High Speed Cutting Too 
2830 East 7 Mile Rd. Detroit 12, ¥ chiger 
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Byigh oduction of these 2 
Bdrillingo & tapping machines 
unit costs to pennies 


Dear 
Thesc machines need expensive 
Beooling. Yet unit costs are amaz- 
ngly The reason is high 
produc tion. 


* The oil heater part has 33 oper- 
ations from 6 directions. Three 
ynits at compound angles move 
forward to operate and then re- 
tract so that the fixture can index. 
Ten identical double fixtures hold 
2 parts each. Cost: 1-8 /10c per 


part. 
' The conn. rod is a steel forging. 
The milling operation is 42° away 
from the drilling. ‘The machine 
grosses 590 parts an hour by 1) 
holding 2 parts in each fixture and 
2) drilling the .125 hole in 2 steps 
50.5 FPM). Cost: 9 /10c per part. 
These costs include man and 
machine on this basis: National 
average wage rate. 80°, efficiency. 


= Amortize the whole machine cost 


wer its first 6000 hours. (No pow- 
er or overhead. ) 


AN OLD STORY 


Such low unit costs are old stuff 
to many high production men. 
They figure that certain auto- 
matic machines can pay for them- 
selves in 1 to 3 years. That is why 
they buy them. General purpose 
equipment can do the operations, 
but the cost is too high. They can 
move it to one side and instali 
automatic machines with space 
left over. 


| A NEW STORY 


Speaking of installation, here 
is a remark by one production 
ficial. Ten Kingsburys had just 
urived. By noon 5 of them were 
in production. ‘‘You know why 
| like Kingsburys? They run.” 
He ought to know. Since the 
war that plant has installed 46 
Aingsburys costing $689,204. ) 

Don’t let this bragging scare 
you. At first most firms ask us 
to quote only 1 or 2 machines. 
We will be glad to settle for that. 
Mr. L. A. Carll is the man to ask. 


Send him a print showing the 
perations and hourly output you 
need. Or ask him for free bulle- 


tin 


ins showing 40 setups. 
Sincerely, 


Kingsbury Machine Tool Corp. 
urel St., Keene, N. H. 


er 1949 


600 PARTS AN HOUR GROSS. A 40- 


inch automatic indexing machine per- 
forms operations from 6 directions in 2 
chuckings. It has 12 automatic units — 
7 on the base, 3 on angular columns 
and 2 on the central column. 


& The horizontal units use multi- 
spindle heads to operate on the 14 


KINGSBURY 


AUTOMATIC DRILLING 
AND TAPPING MACHINES 
for Low-Cost High Production 


Economical for operations 


holes in the bottom view (Ist chuck- 
ing) and tap 7/16-14 in the center 
view (2nd chucking). 


a The units on the angular columns 
operate in 4 steps: 1) The whole 
unit moves forward by means of an 
airdraulic cylinder that the feed 
cam controls; 2) The plate with the 
tool guide bushing is inserted into 
the work: 3) The unit performs its 
automatic cycle; 4) The unit retracts 
so the fixtures can index. Time: 3.75 
secs. 


= The vertical units use multi-spin- 
dle heads to tap the 8 holes in the 
top view (2nd chucking). 


e Clamping is automatic. In the first 
chucking an air cylinder at station 
1 clamps each fixture. In the 2nd 
chucking the units clamp the work. 


* Control is all-electric and meets 
the Machine Tool Electrical Stand- 
ards for Automotive Use. The con- 
trols are in a separate NEMA type 
1A cabinet that stands near the 
machine (not shown). 


590 PARTS AN HOUR GROSS. To meet 
this rate with a steel forging, each fix- 
ture holds 2 parts. Each time the table 
indexes, 2 parts are finished. ‘Two units 
drill the .125 hole in 2 steps to keep 
that operation within the allowed cycle. 


° The fixtures are automatically 
clamped and unclamped as the ta- 
ble indexes. 


The milling units are on the radial 
center line of the machine. The 
drilling units are 42° left of this line. 


« There are 6 identical double fix- 
tures on a 20-inch index table. 


Drilling units with standard milling 
attachments mill the slot. 
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DIAMOND 


MILLING MACHINES 


rotates diamond tool 
22'2 deg. with each complete pass 
across wheel face, maintaining most effective 


cutting edge and constantly sharp diamond. 


Adaptable to all grinders. Simple to install. i] : 
Longer diamond life and more pieces “Ww 


assures positive cutter rotation 


per dressing guaranteed. even at slowest spindle speeds! 


Write for catalog. 


J. K. SMIT & SONS, INC. Wrile FoR COMPLETE CATALOG 


Offices & Plant: MURRAY HILL, N. J. 


6400 Tireman Ave., Detroit 4, Mich. DIAMOND MACHINE TOOL COMPANY 


in Canada: 129 Adelaide $t. West, Toronto, Ont. | / eS 3427 EAST OLYMPIC BLYD., LOS ANGELES 23, CALIF. 
OFFICE ANDO WAREHOUSE IN CHICAGO 


For really tough going— 


GORHAM M-40-U ALLOY 


RESISTS WEAR AND ABRASION 


3 to 10 times longer! 


So superior is this alloy that by actual test it has 
shown results 3 to 10 times better than high 
speed steel and other alloy materials for cen- 
ters. Standard ‘‘M-40-U”’ alloy tipped centers 
can be furnished from stock. Special ‘‘M-40-U”’ 
alloy centers can be furnished to your specifi- 
cations, or our engineers will help you design 
special centers to fit your needs. Choose 
GORHAM ‘‘M-40-U"’ for top performance and 
long wear. 


GORHAM TOOL COMPANY 


14400 WOODROW WILSON AVENUE, DETROIT 3, MICH, 
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Because SILMAN absorbs heavy shocks without 
bending or breaking, stoutly resisting abrasion 
and fatigue, it is widely used for cutting and 
impact tools where punishment is severe. And 
because SILMAN resists grain growth during 
brazing and comes up with the right hardness, 
it is the No. 1 shank steel in service today. 
Available in hot rolled or cold drawn finish and 
in drill rod. May we have your requirements? 


> 
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Vanadium-Alloys 


STEEL COMPANY 


LATROBE, PENNA. 
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In these days when 
deliveries are still uncertain, 

L & 1 is working magic. A scant 24 
hours after your order for any 
special diameter reamers is received, 
they're on the way to you! Whether 
you want standard size or 

special diameter straight fluted 
chucking reamers from '/16 to 5/16 — 
delivery time is the same. And 
they're all keen-cutting, true-line 
reamers, ground from the 

solid the L & | way to give you 
longer production life. 


GROUND FROM 


THE SOLID 
LAVALLEE and IDE, INC., CHICOPEE, MASS 
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TUKON 


-—— Wilson now offers 3 models for 
use with either Knoop or 136° 
Diamond Pyramid Indenter. 
Model MO— Mechanically oper- 
ated—simple, economical. Bench 
or floor type. Applies loads from 
1 to 1000 grams. 

Model FB—Fully automatic— 
most popular model. Applies 
loads from 10 to 3600 grams. 
Model LR—‘‘Long Range’’ model 
—the ultimate in hardness test- 


ing. Applies loads from 10 to 
50,000 grams. 


SEND FOR 
BULLETIN 
of informa- 
tion about 
Microhard- 
ness Testing. 


WILSON 


MECHANICAL INSTRUMENT CO., INC. 
AN ASSOCIATE COMPANY OF AMERICAN CHAIN & CABLE COMPANY, INC 


TUKON TESTER 
¢ 
MICROHARDNESS TESTING 


230-H PARK AVENUE, NEW YORK 17, N. Y 


under the surf rface 


RUTLAND TOOL SERVICE can uncover important savings 
for you through recutting worn tools to original spiral 
and tooth form. Replacement of carbide tips especially 
on multi-tipped round tools will effect a definite soving 
in your tool costs. 


Send for Literature and Prices. 


RUTLAND TOOL SERVI 


13006 Greeley, Detroit 3  TOwnsend 8-1 
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A Snap Gage 
that is way out in front 
and ata price that is right 


For years you've seen snap gages — both with and without 
Indicators — that really do mot answer your needs. You've 
wanted a simple gage that was foolproof, rugged, and easy 
to handle — and at a right price. Here it is: Federal Model 
1000! All our research, all our know-how in gage-making, all 
your wants, likes and dislikes, your demands and your gripes 
have been carefully considered to make this an outstanding 
Gage. Model 1000 is “IT”, the right gage at the right price. 

There are no tricky gadgets — Model 1000 is simple, easy 
to set and easy to use. It’s rugged and fully guarded to with- 
stand the roughest handling. It feels and handles like an old 
fashioned conventional gage but it’s years ahead in design 
and performance. Model 1000 is completely new and up-to- 
date in every detail ... newer even than any other Indicating 
Snap Gage. 

Model 1000 has everything — visibility, positiveness, sim- 
plicity, lightness, toughness — it’s dead to temperature 
changes and above all accurate. You'll like it when you see 
it and you'll like it more when you use it. 

No other Indicating Snap Gage can match Model 1000 in 
usefulness. Five sizes cover the full range from 0 to 6”. Think 
of the number of old-style conventional gages each Model 
1000 can replace — think of the savings, too! 

Federal Model 1000 All-Purpose Snap Gage does a better 
job at less cost. Its price will surprise and please you. Send 
coupon attached to your letterhead for complete descriptive 
bulletin and price of this definitely modern Snap Gage. 


—THE SNAP GAGE 
YOU WILL 
EVENTUALLY USE! 


SEND THIS COUPON TODAY 


FEDERAL PRODUCTS CORP. 

1104 I Eddy St., Providence 1, R. I. 

Please send me complete information on the new 
Model 1000 Series Snap Gage: 
Name Title 


Company 


Address 
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recorder bead. 


New 
TP, 


air 


e MORE WORK WITH LESS EFFORT! You 


= can do it better. . . faster . and 

(==> cheaper with these new Hannifin Air 

<< Z=1NG Presses on the job! Safe; anyone can 
pivet operate. 


LOOK AT THESE FEATURES! Designed 
specifically to help you speed up light, 

but often troublesome, production 
operations: 


@ Electric push button control, hand or 
foot operated, through Hannifin’s new 

tl exclusive fast-cycling 4-way solenoid 
valve. 

@ Guided ram. Speed easily adjustable. 
Automatic return. 

@ Removable steel base plate. Facilitates 


changing job set-ups through use of 
alternate work bases. 


@ Extremely rigid frame. Built to big press 
- =" standards for quality. 


Cylinder “TRU-BORED” and honed. 
Y Long life. Minimum maintenance. 


TWO POPULAR SIZES! Model M-1: 1/2-ton 

L | capacity. 6” gap. 6” reach. Stroke 4” (max.) 
Model M-2: 1 ton capacity. 12” gap. 6” reach. 
Stroke 6" (max.) SEND FOR DESCRIPTIVE 
LITERATURE. 


Nationwide 
2 Sales and 
Service 
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Riveting brass terminals 
in plastic base for wire 


“SPECIAL BUSHING 


STOCK IEMs! 


Makers of Hardened and Ground Precision Parts 
200 N. Laflin Street @ Chicago 7, Ilinois 


THE SERVICE SHOP TO INDUSTRY FOR MORE THAN 25 YEARS 


Columbia 
STEEL 


High Production 


DIE STEELS 
Superdie (Type 06) 
Atmodie ‘Type 
Exidie (Type 01) 

Long Wearing 
Economical 


‘SMALL PARTS” ff we 
a ¢ 
Production Problems 1 
uit? AS.A.Standard plus our own Acme Stand- 
d rovides a much wider selection, 
a © HY stock that often would require spec 
tyre. Results in faster ivery: 
manufac cost. Write for catalog: 
4 
[ nterchangeadle 
CE 
C4? 
| 
sT | 
>> 
| 
UANNIFIN “SS any 
COLUMBIA TOOL STEEL CoM 3 
— 1118 So. Kilb \ STEEL C 
venue Chicago 24, Illinoi ca MUR CLARAGE. PRES! 


Wise executives have found out that V& 
precision built POWER PRESSES, ranging fi 
the three-ton minimum to 105-ton maximum \ 
twenty other graduated sizes in between 
the answer to profitable, highspeed product | 
Each and every V&O POWER PRESS, be it 
of the STANDARD or T LINE INCLINA 
types, DOUBLE ACTION, STOCKMASTER 
BENCH PRESSES, is a true representative 
sound engineering and construction feat 
developed during 60 years of designing 
manufacturing POWER PRESSES for a c 
plete cross-section of mass-production indust 
Careful workmanship, close inspection 
proper selection of materials are combine. 
the VEO POWER PRESS THAT IS FIT Ff 


YOUR PRESENT NEEDS. 


q 
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“SMALL F PARTS” 


Riveting brass terminals 
in plastic base for wire 
recorder head. 


© 
the New HANNIFIN 


\, 


air 


MORE WORK WITH LESS EFFORT! You 

can do it better .. . faster. . . and 
> cheaper with these new Hannifin Air 


<S Presses on the job! Safe; anyone can 
R operate. 
LOOK AT THESE FEATURES! Designed 


> specifically to help you speed up light, 
sTAK but often troublesome, production 
operations: 


@ Electric push button control, hand or 
foot operated, through Hannifin’s new 
exclusive fast-cycling 4-way solenoid 
valve. 

@ Guided ram. Speed easily adjustable. 
Automatic return. 


@ Removable steel base plate. Facilitates 
changing job set-ups through use of 
alternate work bases. 


@ Extremely rigid frame. Built to big press 
standards for quality. 


@ Cylinder “TRU-BORED” and honed. 
Long life. Minimum maintenance. 


TWO POPULAR SIZES! Mode! M-1: 1/2-ton 
capacity. 6" gap. 6" reach. Stroke 4” (max.) 
Model M-2; 1 ton capacity. 12” gap. 6” reach. 
Stroke 6" (max.) SEND FOR DESCRIPTIVE 
LITERATURE. 


Nationwide 
é Sales and 
Service 
[> \ 
é 1116 So. Kilbourn Avenue Chicago 24, Illinois 
122 
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BUSHING 


MAY BE OUR REG 


“STOCK | EMS! 


Makers of Hardened and Ground Precision Parts 
200 N. Laflin Street @ Chicago 7, Illinois 


THE SERVICE SHOP TO INDUSTRY FOR MORE THAN 25 YEARS 


olumbia 
TOOL STEE 


igh Production 


‘DIE STEELS 
Superdie (Type 05) 
Atmodie (Type Al) 
Exidie (Type 01) 
Long Wearing 
Economica! 


ARTHUR TCLARAGE, PRESIDENT 


| 0 
% 
P d bl Q 
= ae Delivery 
6 fan ard, prov" to obtain bus? special 
manu lower cost. Wr 
f 
S 
& — 
. 
4 an 
| 
4 
| 
| 
The Tool Engi 


ee ee eee ee eee see eee 


Wise executives have found out that V& 
precision built POWER PRESSES, ranging fi 
the three-ton minimum to 105-ton maximum \ 
twenty other graduated sizes in between 
the answer to profitable, highspeed product 
Each and every V&O POWER PRESS, be it 
of the STANDARD or T LINE INCLINA 
types, DOUBLE ACTION, STOCKMASTER 
BENCH PRESSES, is a true representative 
sound engineering and construction feat 
developed during 60 years of designing 

manufacturing POWER PRESSES for a c 
plete cross-section of mass-production indust 
Careful workmanship, close inspection 

proper selection of materials are combine: 
the V&O POWER PRESS THAT |S FIT f 


YOUR PRESENT NEEDS. 


‘el 
or — 
‘g 
4 
F FACT 


die sets in. 


mercial or precision grades are avail- 
to you through the DETROIT DIE 
representative in your community. — 
i ne or write for prompt delivery of | 
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SOCKET CAP SCREW 


olip-Proof Heads 
. Extra Strong 
..» Made to Close Tolerances 


WITH KNURLED HEAD 


There is a definite saving of assembly time when y< use 
“UNBRAKO” Socket Head Cap Screws with Knurled H 
The exclusive knurled heads perform a triple duty: (1) the 
knurling provides a sure, slip-proof grip: (2) the kn 
permits positive locking—a feature so often essential wh 
there is excessive impact or vibration: (3) the knurling 
assembly, because it enables the “UNBRAKO” to 
in easier, faster, and further with the fingers 
wrenches—before a “key” becomes necessary 
As always, the name ‘“‘“UNBRAKO” signifies extra strength and 
precision manufacture to close tolerances 


“UNBRAKO” Knurled Socket Head Cap Screws are 
available in sizes from +4 to 114” diameter, and in a 
full range of lengths. Write for your free copy of the 
“UNBRAKO” Catalog and the 


speeds 
be screwed 
handiest of ali 


name of your nearest 
‘UNBRAKO” Distributor 
Other *‘‘UNBRAKO”’ Products lude 
Socket Set screws wittl 
Kaurling of Secket | Socket Set Screws - 
Screws originated with | aii. patented. self-lockins ews t won't 
“Unbrako” in 1934 hake ose! Socket He Stripper _ Bolts 
Precision-Ground Dowel Fully-Formed 
re Plu 


STANDARD PRESSED STEEL CO, 
BCX 786 JENKINTOWN PENNSYLVANIA | 


“Serving Industry co nce 1903 through ftodustrial Distribute 


alll 


New York 


ure” OPTICAL FLATS 


Boston 


If the 10” diameter Van Keuren Master Flat shown above were extended 
from New York to Boston, the surface would deviate from a true plane 
less than 1” 

Insist on having Van Keuren Fused Quartz Optical Flats. They are beaw 
tifully finished and are of superlative accuracy 
on both sides. They are the best buy 

This 208-page volume 
represents 2 years of re- 
search sponsored by the 
Van Keuren Co 

A PROBLEM it presents for the first 


YOU HAVE 


time in history a simple 
of testing flat and exact method of meas 
uring screws and worms 

surfaces, send us with wires 
a sample part for it tells how to measure 
gears splines and mn 
examination and volute serrations it is 
report. an accepted reference Dook 


for measuring problems 
and methods 
Copies free upon request 


Cco., 174 Waltham St., Watertown, “os 


Light Wave Equipment @ Light Wave Micrometers ® 


~ Gage Blocks @ Taper Insert Plug Gages @ W Type 
Plug Gages @ Measuring Wires @ Thread M ring 
Wires @ Gear Measuring System @ Shop Trian . 


Carboloy Measuring Wires @ Carboloy Plug 928° 
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4 
| 
Mectlca | | 
standard and special die sets and high- N 
i precision die maker’s supplies. 
ROCK ISLAND, Ill. RI 743 
FRANCISCO . EX 2-7018 
| TOUDO . . . . GA 5706 
DETROIT DIE SET CORPORATION 
W. GRAND BLVD. DETROIT 2, MICHIGAN 
= 


CATALOG 


Data on 
CINCINNATI 
SHAPERS 
=| 
/ PROFITABLE 
APPLICATIONS 
ILLUSTRATED 
‘UL ATTACHMENT 
. Here is the latest information on low cost machining. TI 
™ 32-page, heavily illustrated catalog contains complete speci 
, cations and features of Cincinnati Shapers. Many practic | 
and useful shop applications are illustrated. Cincinnati Shap« 
give you maximum versatility with minimum investment a: 
minimum tooling cost. Write for your copy. 
Name 
" Please send me a copy of . 
Company 
Catalog NSM on Cincinnati Shapers 
Address 


ACCEPT OR REJECT! | AIR HAMME 


VOID doubt and conflict by always having the correct tool Ww i t h A | | A ng | e H ea d 
for Inspecting and Checking Flats, Angles or Heights. 


---~ 
Plates SOME OF \ 
MANY USES 

Box Parallels | 

Removing cores 
Slotted Angle Plates from sand castings ie ' \ 
~ Sheet metal cutting ee 

Universal Removing barnacles 


Right Angles from ships 1 | 
bd Star drill work—'4” 

Flat Porallels to 34” holes ~’ 


Removing weld 


Lapping Parallels spatters 
Grooving cracks. 
Toolmakers’ Knees prior to welding 
Chipping 
Straight Edges 
Made of MEEHANITE METAL, these tools are Heat Treated UNLIMITED USES—Operates any position, anywhere on air 
and have either Hand Scraped, Ground or Planed Surfaces. These pressures up to 150 Ibs. 
MEEHANITE METAL Tools are designed to give you long, re- LIGHT WEIGHT—Weighs only 3'4 Ibs. 
liable service. FLEX!IBLE—Heoad adjusted to any angle. 
SIMPLE HEAD LOCK—A single binding screw securely locks 
WE RESCRAPE SURFACE PLATES LIKE NEW the head in position desired. 
WRITE FOR oN PROMPT 
> 
LITERATURE RECSICTION DELIVERY 
KARO’ 4 75 West Broadway New York 7, N. Y. 


BAY STATE 


TAPS & DIES 


Standard Quality and Precision Performance — 


on the nearby shelves of your 


industrial supply distributor. 


BAY STATE TAP & DIE COMPANY 


MANSFIELD, MASS. 
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DRILL JIG BUSHINGS 


ROLLING MILL WORK ROLLS 


“NGStowN, OF 


PRESSED a 


(TUNGSTEN CARBIDE) 


Call our service engineers for 


assistance on tooling problems os 


Faster cutting than other tools, Talide Tools and Tips wear much 
longer and require only infrequent redressings. Same long-run advantages 
whether you machine steel, cast iron, non-ferrous metal or non-metallic 
materials. 

The quality of Talide Tools never varies. Made from the hardest 
man-made metal, each Talide Tool and Tip has the same metallurgical 
consistency. 

For lower costs, try Talide Tools and Tips plastic-dipped for pro- 
tection in shipment or storage Available in 24 hours or less from ware- 
houses in Newark, Youngstown, Detroit and Chicago 


Send for engineering-style catalog 48-T ‘Standard Talide Tools and Tit 


| 
wee q 
SOLID BAR STOCK 
| 
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| 
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, 
NIERED 
YOUNGSTOWN 5, nee in Te sten Carbide Metallur 
CUTTING TOOLS . DRAWING DIES WEAR RESISTANT PARTS 
Sey ber, 1949 127 


Index of Tool Engineer Advertisers” 


SEPTEMBER, 1949 


A Gorham Tool Co.. 118 
Acme lndustrial 122 Greenfield Tap & Die Corp.. 97 
Acme Tool Co. : 126 H 
Adamas Carbide Corp. ‘ 82 110-122 
Allegheny-Ludlum Steel Corp.. ; a Hannifin Corp. 10-122 
The Allen Mfg. Co. ... 43 Hardinge Brothers, Inc. 3 
American Breach & Machine Ce. ; 106 Hartford Special Machinery Co. 96 
B. C. Ames Co. ; ; . 70 Heald Machine Co. 12 
F. E. Anderson Oil Co.. . 72 Herman Stone Co. 128 
Armstrong-Blum Mig. Co. . 69 J 
B Jacobs Mfg. Co. 90-91 
Baird Machine Co. 100 J & S Tool Co. Ine.. . 116 
Baush Machine Tool Co. 4 Charles L. Jarvis Co. san 61 
Bay State Tap & Die Co. 126 K 
‘orp. . 
Chas. H. Besly & Co. wer Kempsmith Machine Co..... 114 
Bethlehem Steel Co. dil Kennametal, Inc.. 77 
A. H. Bowlzer Mfg. Co. ; £0 Kingsbury Machine Tool Corp.. 117 
Brinnell Co. 
Brown & Sharpe Mfg. Machine Co. 92 
Latrobe Electric Steel Co.. 
Cadillac Cutter Co. . 
Carborundum Co. 88-89 Lufkin Rule Co... . ° -101 
Carpenter Steel Co. wead .-112 M 
Cincinnati Shaper Co............. . 125 a 
Steel Co.. McPherson Broach & Machine Co...... 74 
Test Ce Majestic Tool & Mfg. Co..... 99 
D Manhattan Rubber Division. 
Danly Machine Specialties, Merz Engineering Co............ -. 62 
.... Inside Back Cover Carbides Corp.............. 127 
Detroit Die Set Corp......... ..124 - F. Meyers Co. Ine. eeceveccsese 66 
Detroit Reamer & Tool Co............. 116 Michigan Tool Co. ..» 84 
Diamond Machine Tool! Co. Micro-Poise Engineering & Sales Co. .112 
Dumore Co.. 58 Morse Twist Drill & Machine Co....... 11 
The Dykem Co. 80 Morton Machine Co. ...100 
Motch & Merry weather Mac hinery Co.. .108 
E 
Ettco Tool Co. ; 116 National Broach & Machine (o......... 95 
National Twist Drill & Tool Co... .. 8-9 
A. B. Farquhar Co. .. 115 Niagara Machine & Tool Works ... 10-14-15 
Federal Products Corp. 121 Norton Co. ree 6-7 
Fellows Gear Shaper Co. 102-103 oO 
Gairing Tool Co. . 6 Oilgear Co... swivel 109 
Geometric Tool Co. 98 Neil-Irwin Mfg. . 68 


P 
Pope Machinery Corp. 
Potter & Johnston 
Subsidiary of Pratt & Whitney 
Division of Niles-Bement-Pond ( 
Pratt & Writney 
Division Niles-Bement-Pond 


Co. aah Inside Front Cove 
R 
Rahn Granite Surface Plate Co. 6 
Raybestos-Manhattan, Inc. 
Ray-Metal Co. Inc. 12s 
Reed Rolled Thread Die Co. §° 
Robertson Mfg. Co. 64 
Rutland Tool Service 2 
Ss 
— Scherr Co. Inc. ) 
Geo. T. Schmidt, Inc. 6s 
Scully-Jones and Co. 105 
Simonds Saw & Steel Co. 13 
J. K. Smit & Sons, Inc. 18 
Spuck Iron & Foundry Co. 94 


Standard Gage Co. Inc. 

Standard Pressed Steel Co. 
The L. S. Starrett Co. 

Stokerunit Corp. 107 
D. A. Stuart Oil Co. Ltd. 76 
Sturdy Broaching Service il 
P. A. Sturtevant Co. 10 
Sundstrand Machine Tool Co. 86-87 
Super Tool Co. 71 
Swartz Tool Products Co. Ine. 14 


C. B. Teeter Tool Room Specialties 128 


Universal Engineering Co. 
V & O Press Co. 123 
Vanadium-Alloys Steel Co. 119 
The Van Keuren Co. 124 
W 
Wales-Strippit Corp. Back Cover 
Waukesha Tool Corp. 110 
Wilson Mechanical Instrument Co. 120 
Z 
W. M. Ziegler Tool Co. 1l4 


Monarch nahin Radius Tools DRILL HARDEN 


Rockwell” 


Ideal for 


LATHES, SHAPERS, PLANERS, BORING MILLS. 


RANGE 12” To 3” RADIUS (MODELS ALSO AVAILABLE FOR 
CONVEX dutTiNG AND FOR RADI! to 6” ON PLANERS, ETC.) 


Cc. B. TEETER 
Tool Room Specialties 


Phone Drexel 3-3571 


WELL” DRILLS WITHOUT ANNEALING 
Every toolroom needs Ray-Metal “Hi- 


cision holes in steels testing C-40 to C-68 
Rockwell quickly and without annealing. 


actually cut a curled chip! THEY CUT!!! 
Five Models for Sales territories open. 


Available in standard sizes—order from: 


4470 Oakenwald Ave. Chicago 15, Ill, ff 9500 Carbon Street Detroit 17, Michigan 


ED STEEL WITH "HI-ROCK- 


drills. These tools drill pre- 


reworking tools and dies, they 


METAL 
2101D-CAR BIDE -TOOLS. 


For Low-Cost Precision Measuring— SCHERR aids +6 p reci sion 


GRANITE SURFACE PLATES | cericat 
COMPARATO 
Produced by Nature — _ Perfected by Herman Stone TOOLMAKER 
Durable * Accurate * Economical MICROSCOPE 
The inherent hardness and durability of granite, accurately BINOCULAR 
finished to a guaranteed tolerance of .00005”, provide the MICROSCOPE 
most efficient and economical surface plates for precision 
measurement operations. Sizes up to 8 x 16. COMPARATOR 
c GEAR TESTERS 
% Non-Magnetic % Can Not Warp »& Corrosion-proof HEIGHT GAGES 
Write for Free Trial Offer 


THE HERMAN STONE COMPANY 


324 Harries Bldg. * Dayton 2, Ohio 


ATASCHERRI 


ILLUMINATED 

RS MAGNIFIERS 
GAGE BLOCKS 

S VERNIER CALIPERS 
MICROMETERS 

S TACHOMETERS 


CAGES SNAP GAGES 
“MAGNE-BLOX” 
for magnetic-chucks 

BULLETINS ON REQUEST | 


Inc. 


LAFAYETTE 
WEW YORK 12, 
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PRODUCTION DRILLING 


with units that can be carried to the job 


THE AIRFEEDRILL 


Easy and economical to set up initially. 


Fixture setups need not be permanent. 


Simultaneous drilling of nine smoke holes in aircraft engine piston. 
Fixture designed for relocation of Airfeedrills to handle other similar jobs. 


4 GREAT ADVANTAGES 


\ 
DRILL BUSHING LOCK NUT m 


ADAPTER 


Expensive Jigs 
or Fixtures 
Are Not Needed 


The Airfeedrill combines the efhcient Keller air 
drill, an air cylinder, hydraulic dashpot, feed control, 
and stroke adjustment. These units are assembled 
into a rigid housing that can be “hung by the nose” 
from an inexpensive jig or fixture in any position or 
plane. 

Available in five standard sizes. Drill to 
ter steel; 1” in aluminum, brass, plastics. 

Built as self-contained units, Airfeedrills are ar- 
ranged for quick locking in jig bushings for progres- 
sively drilling aseries of holes... useful where the work- 
piece is too cumbersome to bring to the drilling unit. 

Airfeedrills are also adaptable to multiple drilling 
setups, where the units are permanently mounted in 
a fixture, for simultaneously drilling as many holes as 
desired . . . useful where small workpiece can be 
handily jig loaded. 


diame- 


* Can often be used in existing fixtures 
by simply mounting the Airfeedrills in 
bushing holes in fixture. 


4. Fast and accurate control of stationary 
drills when equipped with Keller Four- 
Way Air Valves. 


AIRFEEDRILLS 
R 
TOOL COMPANY, GRAND HAVEN, MICH. 
129 
September, 1949 


Make your own 
Jigs, Dies, Gages, 
Punches Templates, 
and Small Parts... 


.use SIMONDS Flat Ground Stock & Ground Die Stee! 


100°% QUALITY-CONTROLLED in Simonds own steel mill is this 


if BRANCH OFFICES: 1350 Columbia Rd., Boston 
oil-hardening tool steel ...uniformly annealed for easy cutting, 27, Mass: 127 S. Green St. Chicago 7, Ill: 
machining and punching. Doesn’t have to be ground to size... 416 W. Eighth St., Los Angeles 14, Cal.; 228 


First St., San Francisco $, Cal.; 311 S. W. Fiest 
dimensions are uniformly accurate, edges finished, ends milled, sur- _—Ave., Portland 4, Ore; 31 W. Trent Ave. 


Spokane 8, Wash. Canadian Factory: $95 St. 
faces micro-finished. No deformation in heat-treating ...so you — Remi St., Montreal 30, Que. 

don’t lose the hours and material put into punches and dies before 

hardening. 


156 sizes are regularly carried in stock, each individually packaged, SIMONDS 
fully protected from rusting and scratching, with dimensions and SAW AND on 
heat-treating instructions clearly given. Order from your Industrial FTCmeUOS, ASS 
Supply Distributor. Other Divisions of SIMONDS SAW AND STEEL CO 
making Quality Products for Industry 
SIMONDS 


aenative co 


SS) 


= Special Electric Wheels 
“INSERTED. TOOTH, SEGMENTAL, AND “SOLID SAWS FULES METAL BANDS FLAT GROUND STOCK HACK SAW BLADES urnace Steels 
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| . .FOR FASTER DIE SET DELIVERY 
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WHICH DANLY BRANCH IS CLOSEST TO YOU? 


50, 2100 South 52nd Avenue 14, 1550 East 33rd Street 2 
990 East Monument Avenue 16, 1549 Temple Avenue 
113 Michigan Street, N.W. 1, 47-28 37th Street 


Ducommun Metals & Supply Co., 4890 South Alameda 2,111 Eas 


Wisconsin Avenue 44,18 West Cheliten Aven 


See how Danly $s special die set machining service 


can reduce your costs write for this free bulletin 


PRECISION DIE SETS...standard and special 


DANLY MACHINE SPECIALTIES, INC. 
2100 South 52nd Avenue, Chicago 50, Illinois 


a 
=~ 
J 
AS 
in Your promptly 
~ Cet is on \ pran 
want 7 yor” 
set yOu upon receipt ‘ 
nediately 
4,16 Commercial Street 
ANT x 4 
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@ Wales Fabricator punches, notches, nibbles and blanks up 
to 1/4" mild steel. This Fabricator is so revolutionary there is 
nothing like it. Yes, it is revolutionary in design . . . engineer- 
ing ... construction ...and operation, BUT backed by over 8 
years of development and over 3 years of continuous testing 
and operating under actual production conditions. 

Wules exclusive Hydra-New-Matic Drive is unique in its sim- 
plicity of design and operation,— so unique, in fact, that 
vibration and noise is practically eliminated at 165 strokes a 
minutes. This drive plus the Wales patented “‘Quick-Change”’ 
System makes possible startling, “never-heard-of-before’ time 


study figures. 


IT'S TOO BIG A STORY TO TELL ON THIS PAGE, SO WRITE 
FOR FULLY-ILLUSTRATED, FUNCTIONALLY-COLORED CATA- 
LOG 10-A AND TIME STUDIES THAT WILL “KNOCK -YOUR- 
HAT- OFF”. 


WALES-STRIPPIT CORPORATION 


George F. Wales, Chairman 


393 PAYNE AVENUE, NORTH TONAWANDA, N. Y. 
Between Buffalo and Niagara Falls 


WALES-STRIPPIT OF CANADA LTD., HAMILTON, ONTARIO 


Specialists in Punching and Notching Equipment 


with the 


EXCLUSIVE 


QUICK CHANGE 
HOLE PUNCHING 


HOLE PUNCHING 
WITH WALES UNITS 


NOTCHING 


NIBBLING 
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